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VESICANT TREATMENT WITH PHENYL-PHENYL TYPE 
VITAMIN D RECEPTOR MODULATORS 



5 CROSS REFERENCE TO RELATED APPLICATIONS 

This patent applicaton claims the benefit of priority under Title 35 United States 
Code, section 119(e), of Provisional Patent Application No. 60/439,580 filed January 10, 
2003; the disclosure of which is incorporated herein by reference. 

Chemical vesicants are typlified by bis(2-chloroethyl) sulfide (Chemical Agent 
1 0 Symbol HD), C1(CH2)2S(CH2)2C1 a compound that forms blisters by either liquid or 

vapor contact. Related sulfur analogues of Agent HD are l,2-bis(2-chloroethylthio)ethane 
(Chemical Agent Symbol Q), C1(CH 2 )2S(CH 2 )2S(CH2)2C1; and bis(2- 
chloroethylthioethyl) ether, (Chemical Agent Symbol T) 

C1(CH2)2S(CH2)0(CH2>2S(CH2)2C1. Nitrogen analogues of the sulfur mustard are also 
15 vesicants and have the general formula RN(CH2CH2C1)2- Exemplary nitrogen mustards 
are tris(2-chloroethyl) amine (Chemical Agent Symbol HN3), N(CH 2 CH2C1)3; N- 
methyl-2,2 , -dichlorodiethylamine (Chemical Agent Symbol NH2); and 2,2'- 
dichlorotriethylamine, CH3CH 2 N(CH2CH 2 C1)2 (Chemical Agent Symbol NH1). 

The activity la,25-dihydroxyvitamin D3 in various systems suggests wide clinical 
2 0 applications. Recently, chemical modifications of loc,25(OH)2D3 have yielded analogs 
with attenuated calcium mobilization effects (R. Bouillon et. al., Endocrine Rev. 1995, 
16, 200-257). One such analog, Dovonex ® pharmaceutical agent (product of Bristol- 
Meyers Squibb Co.), is currently used in Europe and the United States as a topical 
treatment for mild to moderate psoriasis (K. Kragballe et. al., Br. J. Dermatol. 1988, 119, 
25 223-230). 

Other Vitamin D3 mimics have been described in the publication, Vitamin D 
Analogs: Mechanism of Action of Therapeutic Applications , by Nagpal, S.; Lu, J.; 
Boehm, M. R, Curr. Med. Chem. 2001, 8, 1661-1679, 
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Synthetic VDR ligands have been synthesized. For example, a class of bis-phenyl 
compounds stated to mimic la, 25-dihydroxyvitamin D3 is described in US Patent No. 
6,218,430 and the article; "Novel nonsecosteroidal vitamin D mimics exert VDR- 
modulating activities with less calcium mobilization than lot, 25-Dihydroxyvitamin D3» 
by Marcus F. Boehm, et. ah, Chemistry & Biology 1999. Vol 6, No. 5, pgs. 265-275. 
Synthetic VDR ligands with reduced calcemic potential have been synthesized. For 
example, a class of bis-phenyl compounds stated to mimic la, 25-dihydroxyvitamin D3 is 
described in US Patent No. 6,218,430 and the article; "Novel nonsecosteroidal vitamin D 
mimics exert VDR-modulating activities with less calcium mobilization than la, 25- 
Dihydroxyvitamin D3" by Marcus F. Boehm, et. al., Chemistry & Biology 1999, Vol 6, 
No. 5, pgs. 265-275. 

Synthetic VDR ligands having an aryl-thiophene nucleus are described in United 
States provisional patent application SN 60/384151, filed 29 May 2002. 
Although 1-a, 25-Dihydroxyvitamin D3 has been suggested for treatment of vesicants, 
there remains a need for more effective agents. 



20 



25 



SUMMARY OF THE INVENTION 
Treatment and prevention of human skin cell damage by Mustard is done by 
contacting the skin cells with a pharmaceutically effective amount a compound 
represented by formula (I) 



(I) 




wherein the variables R, R\ R 1§ R 2 , Zfi, and Zc are as hereinafter defined. It is a 
discovery of this invention that compounds described herein display the desirable cell 
differentiation and antiproliferative effects of l,25(OH)2D3 with reduced calcium 
mobilization (calcemic) effects if substituent Zq possesses a carbon atom linked group 
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that is directly connected (i.e., with no intervening non-carbon atom) to the aryl nucleus. 

In another aspect, the compounds of Formula (I) are contacted with cutaneous 
lesions to ameriorate or eliminate the effects of vesicants, particularly Mustard. 

In another aspect, the compounds of Formula (I) are applied to tissues to promote 
5 wound healing from trauma initiated by toxic chemicals such as Mustard. 

In another aspect, all of the preceding treatments are accomplished with reduced 
hypercalciurea and hypercalcemia. 

In another aspect, treatment and prevention of human skin cell damage by Mustard 
is done by contacting the skin cells with a pharmaceutically effective amount a 
1 0 formulation containing; (i) vitamin D receptor modulator compound of formula (I) 
together with (ii) a topical steroid. 

In another aspect, the compounds of Formula I are used for the manufacture of a 
medicament for preventing or alleviating the effect of Mustard. 

1 5 DETAILED DESCRIPTION OF THE INVENTION 

Definitions: 

The term, "abscess" refers to adverse complications often associated with surgery, 

« 

trama, or diseases that predispose the host to abscess formation from encapsulated 
bacteria lymphocytes, macrophages, and etc. 

2 0 The term, "adhesion" refers to the adverse and abnormal union of surfaces 

normally separate by the formation of new fibrous tissue resulting from an inflammatory 
process. 

The term, "Active Ingredient" refers to a compound of the invention represented 
by any of (i) formulae I, any compound of Tables 1, 2, or 3, formulae AA to CY, C-l to 
25 C-55 or TBU-1 to TBU-86 or any structural formula identified herein as a preferred 
embodiment of the invention. 

The phrase, "compounds of Formula I" refers to "Active Ingredient". 

The term, "Mustard" is inclusive of both sulfur mustards and nitrogen mustard 
vesicants, either alone or in any combnation. Examplary of such compounds are the 

3 0 vesicants; bis(2-chloroethyl) sulfide (Chemical Agent Symbol HD), C1(CH 2 )2S(CH 2 )2C1 

l,2-bis(2-chloroethylthio)ethane-(Chemical Agent Symbol Q), 
C1(CH 2 )2S(CH 2 )2S(CH2)2C1; bis(2-chloroethylthioethyl) ether, 
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C1(CH2)2S(CH2)0(CH 2 )2S(CH2)2C1 (Chemical Agent Symbol T); tris(2-chloroethyl) 
amine (Chemical Agent Symbol HN3) N(CH2CH2C1)3; N-methyl-2,2'- 
dichlorodiethylamine (Chemical Agent Symbol NH2);.and 2,2'-dichlorotriethylamine, 
CH 3 CH2N(CH 2 CH2C1)2 (Chemical Agent Symbol NH1). 

The term "branched C3-C5 alkyl" is an alkyl group selected from 1 -methyl ethyl; 
1-methylpropyl; 2-methylpropyl; 1,1-dimethylethyl; 1,1-dimethylpropyl; 1,2- 
dimethylpropyl; or 2,2-dimethylpropyL Preferred branched C3-C5 alkyl groups are 2- 
methylpropyl and 1,1-dimethylethyl, with the 1,1-dimethylethyl group being most 
preferred. 

The term, "branched alkyl terminal group" is used to identify the substituent Zg of 
Formula I of the Invention. The defining characteristic of the branched alkyl terminal 
group is that it is placed on the diphenyl nucleus other than on the phenyl ring bearing the 
substituent Zc as shown, for example, in the structural formula (B); 




The term, "carbon atom linked group" is used to identify the chemical substituent 
Zq in the Formula I definition of compounds of the invention. Its defining characteristic 
is a carbon atom as the first atom and point of attachment to the aryl ring to which it is 
attached. For example in the structural formula (C): 




(C) 



the arrow identifies the carbon atom linked directly to the aryl nucleus of formula (I). All 
compounds of the invention contain a carbon atom linked group as the Zq substituent. 
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The term "alkenyl" refers to aliphatic groups wherein the point of attachment is a 
carbon-carbon double bond, for example vinyl, 1-propenyl, and 1-cyclohexenyl. Alkenyl 
groups may be straight-chain, branched-chain, cyclic, or combinations thereof, and may 
be optionally substituted. Suitable alkenyl groups have from 2 to about 20 carbon atoms. 

The term "C1-C5 alky!" refers to saturated aliphatic groups including straight- 
chain, branched-chain, and cyclic groups and any combinations thereof. Alkyl groups 
may further be divided into "primary", "secondary", and "tertiary" alkyl groups. In primary 
alkyl groups, the carbon atom of attachment is substituted with zero (methyl) or one 
organic radical. In secondary alkyl groups, the carbon atom of attachment is substituted 
with two organic radicals. In tertiary alkyl groups, the carbon atom of attachment is 
substituted with three organic radicals.. Examples of C1-C5 alkyl groups are methyl, 
ethyl, n-propyl, 1-methylethyl; n-butyl, 1-methylpropyl; 2-methylpropyl; 1,1- 
dimethylethyl; n-amyl, 1,1-dimethylpropyl; 1,2-dimethylpropyl; and 2,2-dimethylpropyl. 

The term, "bond" when used to describe a divalent linking group indicates the 
absence of a divalent atom, for example in the group 



when L) is -O-, L2 is a bond, L3 is -CH2-, and Rb is tBu the structural formula is 



The term "cycloalkyl" includes organic radicals such as cyclopropyl, cyclobutyl, 
cyclopentyl and cyclohexyl. 

The term, "cycloalkenyl" includes organic radicals such as cyclopropenyl, 
cyclobutenyl, cyclopentenyl and cyclohexenyl. 

The term, "Ci -C5 fluoroalkyl"is an alkyl group containing fluorine and includes 
organic radicals such as -CF 3 , -CHF 2 , -CH 2 F, -CF 2 CF 3 , -CHFCF3, -CH 2 CF 3 , - 
CH 2 CHF 2 , and -CH 2 CH 2 F, with -CF3 being preferred. 

The abbreviation, "Me" means methyl. 

The abbreviation, "Et" means ethyl. 

The abbreviation, "iPr" means 1-methylethyl. 

The abbreviation, "tBu" means 1,1-dimethylethyl. 
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The abbreviation, u 3Me30H44DiMe-Pentyl" means 3-methyl-3-hydroxy-4,4- 
dimethylpentyl. 

The abbreviation, "3Me30H44DiMe-Pentenyl" means 3-methyl-3-hydroxy-4,4- 
dimethylpentenyl. 

The abbreviation, "3Me30H44DiMe-Pentyny] n means 3-methyl-3-hydroxy-4,4- 
dimethylpentyl. 

The abbreviation, "3Et30H44DiMe-Pentyl" means 3-ethyl-3-hydroxy-4,4- 
dimethylpentyl. 

The abbreviation, u 3Et30H44DiMe-Pentenyl" means 3-ethyl-3-hydroxy-4,4- 



dimethylpentenyl. 

The abbreviation, "3Et30H44DiMe-Pentynyl" means 3-ethyl-3-hydroxy-4,4- 
dimethylpentynyl. 

The term, "-CH2~C(0)-N-pyrrolidine" refers to the radical represented by the 
structural formula: 



The term, u -CH2-N-pyrrolidin-2-one" refers to the radical represented by the 
structural formula: 



The term, u -CH2-(l-methylpyrrolidin-2-one-3-yl)" refers to the organic radical 
represented by the structural formula: 



O 

The term, "l,3,4-oxadiazolin-2-one-5-yl" refers to the organic radical represented 
by the structural formula: 
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H 

N— N 
O 

The term, u l,3,4-oxadiazolin-2-thione-5-yl" refers to the organic radical 
represented by the structural formula: 

H 

N — N 
O 



The terml, "imidazolidine-2,4-dione-5-yl" refers to the organic radical represented 
by the structural formula: 

N 

NH 




The term, "isoxazol-3-ol-5-yl" refers to the organic radical represented by the 
structural formula: 




The term, "S-methyl-S-hydroxy^^-dimethylpentyl" refers to the radical having 
the structural formula: 




The term, "3-methyl-3-hydroxy-4,4-dimethylpentenyl." refers to the radical having 
the structural formula (both cis and trans isomers): 
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The term, "3-methyl-3-hydroxy-4,4-dimethylpentyl" refers to the radical having 
the structural formula: 




The term, "3-ethyl-3-hydroxy-4,4-dimethylpentynyr refers to the radical having 
the structural formula: 




The term, "3-ethyl-3-hydroxy-4,4-dimethylpentenyr refers to the radical having 
10 the structural formula (both cis and trans isomers): 

OH 




The term, "3-ethyl-3-hydroxy-4,4-dimethylpentynyl" refers to the radical having 
the structural formula: 
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The term, "-5-ethylidene-l,3-thiazolidine-2,4-dione, refers to the radical 
represented by the structural formula: 




5 The dotted line symbol crossing a solid line representing a bond 



means that the bond so marked is the bond of attachement. 

The structural formula representing the compounds of the invention with or 
without open display of all pendant hydrogen atoms are equivalent, for example: 




is the same compound as 




The term, "mammal" includes humans. 

The term "ester" refers to compounds of the general formula; RO-C(0)R\ 
15 prepared for example, where a hydroxy group of an acid is replaced with an alkoxide 

group. For example, a carboxylic ester is one in which the hydroxy group of a carboxylic 
acid is replaced with an alkoxide. Esters may derive from any acid comprising one or 
more hydroxy groups: for example, carbonic acid, carbamic acids, phosphonic acids, and 
sulfonic acids. 

2 0 The term "halo" refer to fluorine, chlorine, bromine, and iodine. 

The term, "C1-C5 fluoroalkyl"is an alkyl group containing fluorine and includes 
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organic radicals such as -CF3, -CHF 2 , -CH2F, -CF2CF3, -CHFCF3, -CH2CF3, 
-CH 2 CHF 2 , and -CH2CH2F, with -CF3 being preferred. 

The term, "(Acidic Group)" means a carbon atom linked organic group that acts 
as a proton donor capable of hydrogen bonding. Illustrative of an (Acidic Group) is a 
group selected from the following: 

-C(0)OH, 
-5-tetrazolyl, 

O 



NH 



O 

II 

•s- 



■CH. 



O 





O. -OH 



1 




-OH 




10 
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Compounds of the Invention: 
5 The compounds used in the method of the invention with vitamin receptor 

modulating (VDRM) activities are represented by formula (I) or a pharmaceutical^ 
acceptable salt or a prodrug derivative thereof: 
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(I) 



wherein; 

R and R' are independently C1-C5 alkyl, C1-C5 fluoroalkyl, or together R and R' 
form a substituted or unsubstituted, saturated or unsaturated carbocyclic ring having from 
3 to 8 carbon atoms; 

Rj and R2 are independently selected from the group consisting of hydrogen, 
halo, (4-C5 alkyl, C4-C5 fluoroalkyl, -O-C1-C5 alkyl, -S-Cj-Cs alkyl, -O-C1-C5 
fluoroalkyl, -CN, -NO2, acetyl, -S-C1-C5 fluoroalkyl, C2-C5 alkenyl, C3-C5 cycloalkyl, 
and C3-C5 cycloalkenyl; 

Zg is a group represented by the formula: 



wherein 

-(Lj), -(L2)-, and -(L3)- is each a divalent linking groups independently selected 
from the group consisting of 

a bond 




(CH 2 )- CH 
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(CH 2 ) 



2/m 



(CH 2 )— N 



R40 
R40 



(CH 2 ) 



2/m 



R40 



(CH 2 ) 



2'm 



(CH 2 ) m — CH=CH 



and 



(CH 2 ) 



2/m 



where m is 0, 1, or 2, and each R40 is independently hydrogen, C1-C5 alkyl, or C1-C5 
fluoroalkyl; 

Rg is a branched C3-C5 alkyl; 
Zq is a carbon atom linked group selected from 

-C0 2 H, 
-C02Me, 
-C02Et, 

-C(0)CH 2 S(0)Me, 

-C(0)CH 2 S(0)Et, 

-C(0)CH 2 S(0) 2 Me, 

-C(0)CH 2 S(0) 2 Et, 

-C(0)CH 2 CH 2 S(0)Me, 

-C(0)CH 2 CH 2 S(0)Et, 

-C(0)CH 2 CH 2 S(0) 2 Me, 

-C(0)CH 2 CH 2 S(0) 2 Et, 

♦ 

-C(0)CH(Me)CH 2 C0 2 H, 
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-C(0)CH(Me)CH 2 C0 2 Me, 
-C(0)CH(Me)CH 2 C02Et, 

-C(0)CH(Me)CH 2 C02iPr, 

-C(0)CH(Me)CH 2 C0 2 tBu, 

-C(0)CH(Me)CH(Me)C0 2 H, 

-C(0)CH(Me)CH(Me)C0 2 Me, 

-C(0)CH(Me)CH(Me)C0 2 Et, 

-C(0)CH(Me)CH(Me)C0 2 iPr, 

-C(0)CH(Me)CH(Me)C0 2 tBu, 

-C(0)CH(Me)C(Me) 2 C0 2 H, 

-C(0)CH(Me)C(Me) 2 C0 2 Me, 

-C(0)CH(Me)C(Me) 2 C0 2 Et, 

-C(0)CH(Me)C(Me) 2 C0 2 iPr, 

-C(0)CH(Me)C(Me) 2 C0 2 tBu, 

-C(0)CH(Me)CH(Et)C0 2 H, 

-C(0)CH(Me)CH(Et)C0 2 Me, 

-C(0)CH(Me)CH(Et)C0 2 Et, 

-C(0)CH(Me)CH(Et)C0 2 iPr, 

-C(0)CH(Me)CH(Et)C0 2 tBu, 

-C(0)C(0)OH, 

-C(0)C(0)NH 2) 

-C(0)C(0)NHMe, 

-C(0)C(0)NMe 2) 
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-C(0)NH 2 , 

-C(0)NMe2, 

-C(0)NH-CH 2 -C(0)OH, 

-C(0)NH-CH 2 -C(0)OMe, 

-C(0)NH-CH 2 -C(0)OEt, 

-C(0)NH-CH 2 -C(0)OiPr, 

-C(0)NH-CH 2 -C(0)OtBu, 

-C(0)NH-CH(Me)-C(0)OH, 

-C(0)NH-CH(Me)-C(0)OMe, 

-C(0)NH-CH(Me)-C(0)OEt, 

-C(0)NH-CH(Me)-C(0)iPr, 

-C(0)NH-CH(Me)-C(0)tBu, 

-C(0)NH-CH(Et)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(O)NH-C(Me) 2 -C(O)0Me, 

-C(0)NH-C(Me) 2 -C(0)OEt, 

-C(0)NH-C(Me) 2 -C(0)iPr, 

-C(0)NH-C(Me) 2 -C(0)tBu, 

-C(0)NH-CMe(Et)-C(0)OH, 

-C(0)NH-CH(F)-C(0)OH, 

-C(0)NH-CH(CF 3 )-C(0)OH, 

-C(0)NH-CH(OH)-C(0)OH, 

-C(0)NH-CH(cyclopropyl)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-CF(Me)-C(0)OH, 

-C(0)NH-C(Me)(CF 3 )-C(0)OH, 

-C(0)NH-C(Me)(OH)-C(0)OH, 

-C(0)NH-C(Me)(cyclopropy])C02H 

-C(0)NMe-CH 2 -C(0)OH, 

-C(O)NMe-CH 2 -C(0)0Me, 

-C(0)NMe-CH 2 -C(0)OEt, 
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-C(0)NMe-CH 2 -C(0)OiPr, 

-C(0)NMe-CH 2 -C(0)tBu, 

-C(0)NMe-CH 2 -C(0)OH, 

-C(0)NMe-CH(Me)-C(0)OH, 

-C(0)NMe-CH(F)-C(0)OH, 

-C(0)NMe-CH(CF 3 )-C(0)OH, 

-C(0)NMe-CH(OH)-C(0)OH, 

-C(0)NMe-CH(cyclopropyl)-C(0)OH, 

-C(0)NMe-C(Me) 2 -C(0)OH, 

-C(0)NMe-CF(Me)-C(0)OH, 

-C(0)NMe-C(Me)(CF 3 )-C(0)OH, 

-C(0)NMe-C(Me)(OH)-C(0)OH, 

-C(0)NMe-C(Me)(cyclopropyl)-C(0)OH, 

-C(0)NHS(0)Me, 

-C(0)NHS02Me, 

-C(0)-NH-5-tetrazolyl, 

-C(0)NHS(0)Me, 

-C(0)NHS(0)Et, 

-C(0)NHS0 2 Me, 

-C(0)NHS02Et, 

-C(0)NHS(0)iPr, 

-C(0)NHS0 2 iPr, 

-C(0)NHS(0)tBu, 

-C(0)NHS02tBu, 

-C(0)NHCH 2 S(0)Me, 

-C(0)NHCH 2 S(0)Et, 

-C(0)NHCH 2 S0 2 Me, 

-C(0)NHCH2S0 2 Et, 

-C(0)NHCH 2 CH 2 S(0)Me, 

-C(0)NHCH 2 CH 2 S(0)Et, 

-C(0)NHCH 2 CH 2 S0 2 Me, 

-C(0)NHCH 2 CH 2 S0 2 Et, 
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-C(0)N(Me)S(0)Me, 

-C(0)N(Me)S02Me, 

-C(0)-N(Me)-5-tetrazolyl, 

-C(0)N(Me)S(0)Me, 

-C(0)N(Me)S(0)Et, 

-C(0)N(Me)S02Me, 

-C(0)N(Me)S0 2 Et, 

-C(0)N(Me)S(0)iPr, 

-C(0)N(Me))S02iPr, 

-C(0)N(Me))S(0)tBu, 

-C(0)N(Me)S02tBu, 

-C(0)N(Me)CH 2 S(0)Me, 

-C(0)N(Me)CH 2 S(0)Et, 

-C(0)N(Me)CH2S0 2 Me, 

-C(0)N(Me)CH2S02Et, 

-C(0)N(Me)CH2CH2S(0)Me, 

-C(0)N(Me)CH 2 CH2S(0)Et, 

-C(0)N(Me)CH 2 CH 2 S0 2 Me, 

-C(0)N(Me)CH2CH2S02Et, 

-CH 2 C0 2 H, 

-CH2-5-tetrazolyl, 

-CH 2 C0 2 Me, 

-CH2C02Et, 

-CH 2 NHS(0)Me, 

-CH 2 NHS(0)Et, 

-CH2NHSO2MC 

-CH 2 NHS0 2 Et, 

-CH 2 NHS(0)iPr, 

-CH 2 NHS0 2 iPr, 

-CH2NHS(0)tBu, 

-CH 2 NHS0 2 tBu, 

-CH 2 NHCH2CH 2 S02CH3, 
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-CH 2 NH(CH 2 C02H), 

-CH 2 N(C(0)Me)(CH 2 C02H), 

-CH 2 -N-pyrrol i din-2-one, 

-CH 2 -( 1 -methylpyrrolidin-2-one-3 -yl) , 

-CH 2 S(0)Me, 

-CH 2 S(0)Et, 

-CH 2 S(0) 2 Me, 

-CH 2 S(0) 2 Et, 

-CH 2 S(0)iPr, 

-CH 2 S(0) 2 iPr, 

-CH 2 S(0)tBu, 

-CH 2 S(0) 2 tBu, 

-CH 2 C0 2 H, CH 2 C(0)NH 2) 

-CH 2 C(0)NMe 2 , 
-CH 2 C(0)NHMe, 
-CH 2 C(0)-N-pyirolidine, 
-CH 2 S(0) 2 Me, CH 2 S(0)Me, 
-CH(OH) C0 2 H, 
-CH(OH)C(0)NH 2 , 
-CH(OH)C(0)NHMe, 
-CH(OH)C(0)NMe 2 , 

-CH(OH)C(0)NEt 2> 

-CH 2 CH 2 C0 2 H, 

-CH 2 CH 2 C0 2 Me, 

-CH 2 CH 2 C0 2 Et, 

-CH 2 CH 2 C(0)NH 2 , 

-CH 2 CH 2 C(0)NHMe, 

-CH 2 CH 2 C(0)NMe 2> 

-CH 2 CH 2 -5-tetrazolyl, 

-CH 2 CH 2 S(0) 2 Me, 

-CH 2 CH 2 S(0)Me, 

-CH 2 CH 2 S(0) 2 Et, 
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-CH 2 CH 2 S(0) Et, 
-CH 2 CH2S(0)iPr, 
-CH 2 CH 2 S(0) 2 iPr, 
-CH 2 CH 2 S(0)tBu, 
-CH 2 CH 2 S(0) 2 tBu, 
-CH 2 CH 2 S(0)NH 2) 
-CH 2 CH 2 S(0)NHMe, 
-CH 2 CH 2 S(0)NMe 2> 
-CH 2 CH 2 S(0) 2 NH 2 , 
-CH 2 CH 2 S(0) 2 NHMe 
-CH 2 CH 2 S(0) 2 NMe 2 , 
-CH 2 CH 2 CH 2 S(0)Me, 
-CH 2 CH 2 CH 2 S(0)Et, 
-CH 2 CH 2 CH 2 S(0) 2 Me, 
-CH 2 CH 2 CH 2 S(0) 2 Et, 
-C(0)OH, 
-5-tetrazolyl, 
-C(0)-N(Me)-5-tetrazolyl, 
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- 1 ,3 ,4-oxadiazolin-2-one-5-yl, 
-imidazolidine-2,4-dione-5-yl, 
5 -isoxazol-3-ol-yl, or 

-l,3,4-oxadiazolin-2-thione-5-yl. 

In the preceding formula (I) the divalent linking groups -(LI)- and -(L2)- and 
-(L3)- are understood (in the case of those having more than one substituent) to be 
1 0 oriented in either direction, for example, where divalent linker (LI) has the identity 

r. 

-(CH2) m -0- , it may be configured: 



WO 2004/063345 



PCT/US2004/000005 



-22- 



(La) (CH 2 ) m — 0-; 



or 



i 

(L 2 )— O— (CH 2 ) m -i 



Preferred compounds used in the method of the invention with VDR modulating 
5 activities are represented by formula (I) or a pharmaceutical^ acceptable salt or a prodrug 
derivative thereof: 




(») 



wherein; 

R and R' are independently methyl, ethyl, propyl, or 1-methylethyl; 
10 R\ and R2 are independently selected from the group consisting of hydrogen, 

fluoro, -CI, -CF3, -CH2F, -CHF2, methoxy, ethoxy, vinyl, methyl, ethyl, propyl, 1- 
methylethyl, 1,1-dimethylethyl, butyl, 1-methylpropyl, 2-methylpropyl, or cyclopropyl; 
Zg is a branched alkyl terminated group represented by the formula: 



15 




Rb is 1-methylethyl; 1 -methylpropyl ; 2-methylpropyl; 1,1-dimethylethyl; 1,1- 
dimethylpropyl; 1,2-dimethylpropyl; 2,2-dimethylpropyl; 

3-methyl-3-hydroxy-4,4-dimethylpentyl; 3-methyl-3-hydroxy-4,4-dimethylpentenyl; 
2 0 3-methyl-3-hydroxy-4,4-dimethylpentyl; 3-ethyl-3-hydroxy-4,4-dimethylpentynyl; 
3-ethyl-3-hydroxy-4,4-dimethylpentenyl; or 3-ethyl-3-hydroxy-4,4-dimethylpentynyl; 
(Lj) and (L2) and (L3) are independently divalent linking groups where 
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Lj is -0-, -CH 2 - , -CHOH-, -CH(Me)- , -C(O)-, or -C(Me)OH- ; 
L 2 is -CH 2 - „ -CHOH-, -CH(Me)- , -C(O)-, or -C(Me)OH- ; or 
Lj and L2 taken together is the group 



CH CH , or 



C C ; 

L3 is a bond, -CH 2 - , -CHOH- , -CH(Me)- -C(O)-, or -C(Me)OH- ; 

Zq is a group selected from 

-C(0)CH 2 S(0)Me, 

-C(0)CH 2 S(0)Et, 

-C(0)CH 2 S(0) 2 Me, 

-C(0)CH 2 S(0) 2 Et, 

-C(0)CH 2 CH 2 S(0)Me, 

-C(0)CH 2 CH 2 S(0)Et, 

-C(0)CH 2 CH 2 S(0) 2 Me, 

-C(0)CH 2 CH 2 S(0) 2 Et, 

-C(0)CH(Me)CH 2 C0 2 H, 

-C(0)CH(Me)CH 2 C0 2 Me, 

-C(0)CH(Me)CH 2 C0 2 Et, 

-C(0)CH(Me)CH 2 C0 2 iPr, 

-C(0)CH(Me)CH 2 C0 2 tBu, 

-C(0)CH(Me)CH(Me)C0 2 H, 

-C(0)CH(Me)CH(Me)C0 2 Me, 

-C(0)CH(Me)CH(Me)C0 2 Et, 

-C(0)CH(Me)CH(Me)C0 2 iPr, 

-C(0)CH(Me)CH(Me)C0 2 tBu, 

-C(0)CH(Me)C(Me) 2 C0 2 H, 

-G(0)CH(Me)C(Me) 2 C0 2 Me, 
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-C(0)CH(Me)C(Me) 2C02Et, 

-C(0)CH(Me)C(Me) 2C0 2 iPr, 

-C(0)CH(Me)C(Me) 2C02tBu, 

-C(0)CH(Me)CH(Et)C0 2 H, 

-C(0)CH(Me)CH(Et)C0 2 Me, 

-C(0)CH(Me)CH(Et)C02Et, 

-C(0)CH(Me)CH(Et)C02iPr, 

-C(0)CH(Me)CH(Et)C0 2 tBu, 

-C(0)C(0)OH, 

-C(0)C(0)NH 2) 
-C(0)C(0)NHMe, 

-C(0)C(0)NMe 2 , 

-C(0)NH 2 . 

-C(0)NMe 2 , 

-C(0)NH-CH 2 -C(0)OH, 

-C(0)NH-CH 2 -C(0)OMe, 

-C(0)NH-CH 2 -C(0)OEt, 

-C(0)NH-CH 2 -C(O)OiPr, 

-C(0)NH-CH 2 -C(O)OtBu, 

-C(0)NH-CH(Me)-C(0)OH, 

-C(0)NH-CH(Me)-C(0)OMe, 

-C(0)NH-CH(Me)-C(0)OEt, 

-C(0)NH-CH(Me)-C(0)iPr, 

-C(0)NH-CH(Me)-C(0)tBu, 

-C(0)NH-CH(Et)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(O)0H, 

-C(0)NH-C(Me) 2 -C(0)OMe, 

-C(0)NH-C(Me) 2 -C(0)OEt, 

-C(0)NH-C(Me) 2 -C(0)iPr ) 

-C(0)NH-C(Me) 2 -C(0)tBu, 

-C(0)NH-CMe(Et)-C(0)OH, 

-C(0)NH-CH(F)-C(0)OH, 
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-C(0)NH-CH(CF 3 )-C(0)OH, 

-C(0)NH-CH(OH)-C(0)OH, 

-C(0)NH-CH(cyclopropyl)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-CF(Me)-C(0)OH, 

-C(0)NH-C(Me)(CF 3 )-C(0)OH, 

-C(0)NH-C(Me)(OH)-C(0)OH, 

-C(0)NH-C(Me)(cyclopropy])C0 2 H, 

-C(0)NMe-CH 2 -C(0)OH, 

-C(0)NMe-CH 2 -C(0)OMe, 

-C(0)NMe-CH 2 -C(0)OEt, 

-C(0)NMe-CH 2 -C(0)OiPr, 

-C(0)NMe-CH 2 -C(0)tBu, 

-C(0)NMe-CH(Me)-C(0)OH, 

-C(0)NMe-CH(F)-C(0)OH, 

-C(0)NMe-CH(CF 3 )-C(0)OH, 

-C(0)NMe-CH(OH)-C(0)OH, 

-C(0)NMe-CH(cyclopropyl)-C(0)OH, 

-C(0)NMe-C(Me) 2 -C(0)OH, 

-C(0)NMe-CF(Me)-C(0)OH, 

-C(0)NMe-C(Me)(CF 3 )-C(0)OH, 

-C(0)NMe-C(Me)(OH)-C(0)OH, 

-C(0)NMe-C(Me)(cyclopropyl)-C(0)OH,or 

-C(0)-N(Me)-5-tetrazolyl. 



Other preferred compounds used in the method of the invention are those 
represented by formula (I) or a pharmaceutical^ acceptable salt or a prodrug derivative 
thereof: 
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(") 



wherein; 

R and R' are independently methyl or ethyl; 

R\ and R2 are independently selected from the group consisting of hydrogen, 
fluoro, -CI, -CF3, -CH2F, -CHF2, methoxy, ethoxy, vinyl, methyl, or cyclopropyl; 
Zg is a branched alkyl terminated selected from the formulae: 

x 
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X 



/V 



X 



x 



x 





°<*x 



°^x 
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To 

A- a- 

■ or 

Zq is selected from 

-C(0)NH 2 , 

-C(0)NMe 2 , 

-C(0)NH-CH 2 -C(0)OH, 

-C(0)NH-CH 2 -C(0)OMe, 

-C(0)NH-CH 2 -C(0)OEt, 

-C(0)NH-CH 2 -C(0)OiPr, 

-C(0)NH-CH 2 -C(0)OtBu, 

-C(0)NH-CH(Me)-C(0)OH, 

-C(0)NH-CH(Me)-C(0)OMe, 

-C(0)NH-CH(Me)-C(0)OEt, 

-C(0)NH-CH(Me)-C(0)iPr, 

-C(0)NH-CH(Me)-C(0)tBu, 

-C(0)NH-CH(Et)-C(0)OH, 

-C(0)NH-C(Me)2-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OMe, 

-C(0)NH-C(Me) 2 -C(0)OEt, 
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-C(0)NH-C(Me) 2 -C(0)iPr, 

-C(0)NH-C(Me) 2 -C(0)tBu, 

-C(0)NH-CMe(Et)-C(0)OH, 

-C(0)NH-CH(F)-C(0)OH, 

-C(0)NH-CH(CF 3 )-C(0)OH, 

-C(0)NH-CH(OH)-C(0)OH, 

-C(0)NH-CH(cyclopropyl)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-CF(Me)-C(0)OH, 

-C(0)NH-C(Me)(CF 3 )-C(0)OH, 

-C(0)NH-C(Me)(OH)-C(0)OH, 

-C(0)NH-C(Me)(cyclopropy])C02H, 

-C(0)NMe-CH 2 -C(0)OH, 

-C(O)NMe-CH 2 -C(0)0Me, 

-C(0)NMe-CH 2 -C(0)OEt, 

-C(0)NMe-CH 2 -C(0)OiPr, 

-C(0)NMe-CH 2 -C(0)tBu, 

-C(0)NMe-CH(Me)-C(0)OH, 

-C(0)NMe-CH(F)-C(0)OH, 

-C(0)NMe-CH(CF 3 )-C(0)OH, 

-C(0)NMe-CH(OH)-C(0)OH, 
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-C(0)NMe-CH(cyclopropyl)-C(0)OH, 

-C(0)NMe-C(Mc)2-C(0)OH, 

-C(0)NMe-CF(Me)-C(0)OH, 

-C(0)NMe-C(Me)(CF 3 )-C(0)OH, 

-C(0)NMe-C(Me)(OH)-C(0)OH, 

-C(0)NMe-C(Me)(cyclopropyI)-C(0)OH, 
-C(0)-N(Me)-5-tetrazolyl, 

O 



N 



O 




0 



H 

N. 



YV 



N 



hn -n" 



N 



H 

N 




H 

N 



N 



.or 




Particularly preferred compounds used in the method of the invention is a 
compound or a pharmaceutical^ acceptable salt or ester prodrug derivative thereof 
represented by structural formulae (AA) to(DB) as follows: 

AA) 
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BN) 
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CE) 
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Other particularly preferred compounds used in the method of the 
5 invention are those shown by the structural formulae C-l to C-54 set out below. 

Pharmaceutical^ acceptable salts for prodrug derivatives of these compounds are also 
preferred. 
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C-9) 
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C-21) 




O 

C-22) 




O 

C-25) 



C-26) 
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C-29) 



C-31) 




5 

C-35) 



C-36) 



10 




C-39) 




5 C-43) 
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C-45) 




C-48) 
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Most preferred are the individual enantiomers or a mixture of enantiomers represented by 
the formulae: 



5 
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Additional particularly preferred compounds used in the method of the invention 
are compounds or a pharmaceutical^ acceptable salt or prodrug derivative thereof 
selected from (TBU-1) to (TBU-86), as follows: 



TBU-1) 




TBU-4) 
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5 




TBU-8) 
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« 



-52- * 



5 




TBU-12) 
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5 




TBU-16) 
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(5-tetrazolyl) 



TBU-17) 




TBU-18) 




TBU-19) 




TBU-20) 
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5 




TBU-24) 
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5 




J 

TBU-28) 
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5 




TBU-32) 
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5 




» 



TBU-36) 
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5 




TBU-40) 
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5 




J 



TBU-44) 
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5 
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TBU-48) 
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5 




» 

TBU-52) 
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5 




TBU-56) 
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5 




J 



TBU-60) 
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5 




5 

TBU-64) 
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J 

TBU-65) 




> 

TBU-66) 




TBU-67) 




TBU-68) 



WO 2004/063345 



PCT/US2004/000005 



-67- 



5 




» 



TBU-72) 
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5 




TBU-76) 
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(5-tetrazolyl) 



TBU-77) 




TBU-78) 




TBU-79) 




TBU-80) 
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TBU-81) 




TBU-82) 




TBU-83) 




TBU-84) 



WO 2004/063345 



PCT/US2004/000005 



-71- 




Particularly preferred as a compound used in the method of the invention is the 
compound or a pharmaceutically acceptable salt or ester prodrug derivative of the 
compound represented by the formula: 
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or 




Other particularly preferred compouns used in the method of the invention is the 
compound or a pharmaceutical^ acceptable salt or ester prodrug derivative of the 
compound represented by the formula: 
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or 




5 

For all of the above compounds of the invention defined by Formula (I) the 
preferred prodrug derivative is a methyl ester, ethyl ester N,N-diethylglycolamido ester or 
morpholinylethyl ester. In addition, for all of the above compounds of the invention the 

1 0 preferred salt is sodium or potassium. 

Other specific compounds that are preferred embodiments of this invention and 
are preferred for for practicing the method of treatment of the invention are set out in the 
following Tables. All numbers in the Tables cells reciting chemical species are to be 
understood as subscripts in chemical formulae, for example, in the first row of Table 1, 

15 Compound No. 1, the symbol, "C02Me" is to be understood as the conventional chemical 
nomenclature, - CO2H — . Each row of the Tables 1 and 2 represents a single compound 
having an identifying defining the specific substituents in the structural formula displayed 
above each Tables, as follows: 
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Among other preferred compounds used in the method of the invention are those 
represented by the formula: 




5 and pharmaceutical^ acceptable salts thereof; wherein; 

said compound is selected from a compound code numbered 1 thru 468, with each 
compound having the specific selection of substituents Rg, Rq, Lj, L2, and L3 shown 
in the row following the compound code number, as set out in the following Table 1 : 



Table 1 



No. 




L3 


L 2 


Ll 


Rc 


1 


tBu 


C(O) 


CH2 


O 


C(0)CH(Me)CH2C02H 


2 


tBu 


CHOH 


CH2 


O 


C(0)CH(Me)CH2C02H 


3 


tBu 


C(Me)OH 


CH2 


O 


C(0)CH(Me)CH2C02H 


4 


tBu 


C(O) 


CH(Me) 


0 


C(0)CH(Me)CH2C02H 


5 


tBu 


CHOH 


CH(Me) 


O 


C(0)CH(Me)CH2C02H 


6 


tBu 


C(Me)OH 


CH(Me) 


O 


C(0)CH(Me)CH2C02H 


7 


tBu 


C(O) 


CH2 


O 


C02H 


8 


tBu 


CHOH 


CH2 


O 


C02H 


9 


tBu 


C(Me)OH 


CH2 


O 


C02H 


10 


tBu 


C(O) 


CH(Me) 


O 


C02H 


11 


tBu 


CHOH 


CH(Me) 


O 


C02H 


12 


tBu 


C(Me)OH 


CH(Me) 


O 


C02H 


13 


tBu 


C(O) 


CH2 


0 


C(0)NH2 


14 


tBu 


CHOH 


CH2 


0 


C(0)NH2 


15 


tBu 


C(Me)OH 


CH2 


0 


C(0)NH2 


16 


tBu 


C(O) 


CH(Me) 


0 


C(0)NH2 


17 
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d.lViejt/11 




n 


PT49PT49PH9SrO i9NTH9 


/I QQ 

43y 


LbU 

* 






Ly 


PT49PH9PH2 < 5COiNT : r9 


440 




CHOH 


CH2 


0 


CH2CH2CH2S(0)NH2 


441 


tBu 


C(Me)OH 


CH2 


0 


CH2CH2CH2S(0)NH2 


442 


tBu 


C(O) 


CH(Me) 


0 


CH2CH2CH2S(0)NH2 


443 


tBu 


CHOH 


CH(Me) 


0 


CH2CH2CH2S(0)NH2 


444 


tBu 


C(Me)OH 


CH(Me) 


0 


CH2CH2CH2S(0)NH2 


445 


tBu 


C(O) 


CH2 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 
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446 


tBu 


CHOH 


CH2 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 


447 


tBu 


C(Me)OH 


CH2 


CH2 


1 ,3,4-oxadiazolin-2-one-5-vl 


448 


tBu 


C(O) 


CHfMe) 

V^A 4.1 If *W f 


CH2 


1 .3 .4-oxadiazolin-2-one-5-vl 


449 


tBu 


CHOH 


CHCMe) 

A XV X' AW I 


CH2 


1 ,3 .4-oxadiazolin-2-one-5- vl 


450 


tBu 


C(Me)OH 


CHfMe, 


CH2 


1 .3 .4-oxadiazolin-2-one-5- vl 


451 


tBu 




CH2 


CH2 

^^A M M t 


1 3 4-oxadia2olin-2-thione-5-vl 


452 


tBu 


CHOH 

A V^X A 


CH2 

N^X X^ 


CH2 

V*" A AAv 


1 3 4-oxadiazolin-2-thione-5-vl 


453 


tBu 


CfMelOH 


CH2 

V^A A A* 


CH2 


1 3 4-oxadiazolin-2-thione-5-vl 


454 


tBu 


CfO) 


CHfMe) 


CH2 


1 3 4-oxadiazolin-2-thione-5-v] 


455 


tBu 


CHOH 


CHfMe") 


CH2 

v^j xx« 


1 3 4-oxadiazolin-2-thjOne-5-vl 


456 


tBu 


CCMe^OH 

v«*i i"Jv ywx x 


CHfMe) 


CH2 


1 3 4-oxadia70iin-2-thiOTie-5-vl 


457 


tBu 


CfOi 


CH2 

V^X AX. 


CH2 


imida7oIidine-2 4-dione-5-vl 


458 


tBu 


CHOH 


CH2 

x** 


CH2 


imidazolidine-2 4-dione-5-vl 


459 


tBu 


CfMe'lOH 


CH2 


CH2 


irnidazolidine-2 4-dione-5-vl 


460 


tBu 




CHfMe) 


CH2 


imida7olidine-2 4-dione-^-vl 


461 


tBu 


CHOH 


CHfMe) 


CH2 

V — 1 ax« 


imida7olidine-2 4-dinne-5-vl 


462 


tBu 


CfMe^OH 


CHfMe) 


CH2 


imidazolidine-2 4-diorie-5-v1 


463 


tBu 


C(O) 


CH2 


CH2 


isoxazol-3-ol-5-v] 


464 


tBu 


CHOH 


CH2 


CH2 


isoxazol-3-ol-5-yl 


465 


tBu 


C(Me)OH 


CH2 


CH2 


isoxazol-3-ol-5-yl 


466 


tBu 


C(O) 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


467 


tBu 


CHOH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


468 


tBu 


C(Me)OH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 



Among other preferred compounds used in the method of the invention are also 
those represented by the formula: 
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and pharmaceutical^ acceptable salts thereof; wherein; 

said compound is selected from a compound code numbered 1 A thru 46 8 A, with each 
5 compound having the specific selection of substituents Rb, Rg l 1> l 2> and L 3 shown 
in the row following the compound code number, as set out in the following Table 2 : 



Table 2 







L3 


L2 




Rc 


1A 


tBu 


C(O) 


CH2 


CH2 


C(0)CH(Me)CH2C02H ; 


2A 


tBu 


CHOH 


CH2 


CH2 


C(0)CH(Me)CH2C02H 


3A 


tBu 


C(Me)OH 








4A 


tBu 


C(0) 


CH(Me) 


CH2 


C(0)CH(Me)CH2C02H 


5A 


tBu 


CHOH 


CH(Me) 


CH2 


C(0)CH(Me)CH2C02H 


6A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)CH(Me)CH2C02H 


7A 


tBu 


C(0) 


CH2 


CH2 


C02H 


8A 


tBu 


CHOH 


CH2 


CH2 


C02H 


9A 


tBu 


C(Me)OH 


CH2 


CH2 


C02H 


10A 


tBu 


C(0) 


CH(Me) 


CH2 


C02H 


11A 


tBu 


CHOH 


CH(Me) 


CH2 


C02H 


12A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C02H 


13A 


tBu 


C(O) 


CH2 


CH2 


C(0)NH2 


14A 


tBu 


CHOH 


CH2 


CH2 


C(0)NH2 


15A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)NH2 


16A 


tBu 


C(O) 


CH(Me) 


CH2 


C(0)NH2 


17A 


tBu 


CHOH 


CH(Me) 


CH2 


C(0)NH2 


18A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)NH2 


19A 


tBu 


C(O) 


CH2 


CH2 


C(0)NMe2 
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20A 
21A 
~22A 
"23A 



24A 
25A 
26A 
27A 



28A 



29A 
30A 
"31a 



32A 



33A 
34A 
35A 
~36A 



37A 
38A 
39A 
40A 



41A 



42A 
43A 
44A 



45A 
46A 
47A 
48A 
49A 



50A 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 
"tBu 



tBu 



tBu 



tBu 



tBu 
"tBu 



tBu 



tBu 
Hu 
iBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 
"tBu" 
"tBu 



tBu 
"Su 
"tBu 



tBu 



tBu 



CHOH 



C(Me)OH 



CH2 



CH2 



CH2 



CH2 



C(0) 



CHOH 



C(Me)OH 



C(0) 



CHOH 



CH(Me) 



CH(Me) 



CH(Me) 



CH2 



CH2 



C(Me)OH 



C(O) 



CHOH 



C(Me)OH 



C(O) 



CHOH 



CH2 



CH(Me) 



CH(Me) 



CH(Me) 



CH2 



CH2 



C(Me)OH 



C(O) 



CHOH 



C(Me)OH 



C(O) 



CH2 



CH(Me) 



CH(Me) 



CH(Me) 



CHOH 



C(Me)OH 



C(O) 



CHOH 



C(Me)OH 



C(O) 



CH2 



CH2 



CH2 



CH(Me) 



CH(Me) 



CH(Me) 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CHOH 



C(Me)OH 



C(O) 
CHOH 
C(Me)OH 



C(O) 



CHOH 



CH2 



CH2 



CH(Me) 
CH(Me) 
CH(Me) 



CH2 



CH2 



CH2 



CH2 



CH2 
CH2 
CH2 



CH2 



CH2 



C(0)NMe2 



C(0)NMe2 



C(0)NMe2 



C(0)NMe2 



C(0)NMe2 



5-tetrazolyl 



5-tetrazolyl 



5-tetrazolyl 



5-tetrazolyl 



5-tetrazolyl 



5-tetrazolyl 



C(0)-NH-5-tetrazolyl 



C(0)-NH-5-tetrazolyl 
C(0)-NH-5-tetrazolyl 



C(0)-NH-5-tetrazolyl 



C(0)-NH-5-tetrazolyl 



C(0)-NH-5-tetrazolyl 



C(0)NHCH2S02Me 



C(0)NHCH2S02Me 



C(0)NHCH2S02Me 
C(0)NHCH2S02Me 



C(0)NHCH2S02Me 



C(0)NHCH2S02Me 



C(0)NHCH2S(0)Me 



C(0)NHCH2S(0)Me 



C(0)NHCH2S(0)Me 
C(0)NHCH2S(0)Me 
C(0)NHCH2S(0)Me 
C(0)NHCH2S(0)Me 



C(0)NHCH2CH2S02Me 



C(0)NHCH2CH2S02Me 
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ci a 

MA 


IDU 




VX XZ- 


CH2 


C(0)NHCH2CH2S02Me 


CO A 


LDU 




PHCMpi 


CH2 

VX J.** 


C(O^NHCH2CH2S02Me 




tBU 


PJ4PiT4 


pt-thvtpi 

vxT^ivxcy 


CH2 

w X*< 


CCO > lNHCH2CH2S021VIe 


C/1 A 

54A ! 


+13 n 
LDU 


v^Mc^v'xl 


vri^xviey 


CH2 

VX xx. 


CrOiNHCH2CH2S02Me 


55A 


tBu 


vV<J; 


PW9 


PH2 


CrO > kNHrH2rH2SfO , )lVIe 


56A 


+13 n 

tbu 


pUAU 

vri<Jri 


P149 


PW9 

„ 




57A 


tBu 


L,(MejUri 


PI49 


PUT 
VXXA 


P^O WHPH9 PH2 SCO'iMe 


C O A 

i 58A 


tBu 


C(O) 


PT-JY\/To\ 


PW9 


PrO^NTHPWPWSCOiMe 


59A 


tbu 


LrivlH 


vrt^iVxcj 


VXXZ 


P^OiNHrH2rH2SCOiMe 


6UA 


+13 i* 

tBU 




vJrx^lvxvv 






^ 1 A 

olA 


tBU 




P149 


P149 




£0 A 

62A 


tBU 


Uxxvyxi 


P149 


PH9 


VI V /J 11 IkJ V/A/AT1U 


^o a 

6JA 


+T3n 

tBU 


v(Mc Jvyix 


PT49 


PH9 


r^OjNHS02Me 


64A 


tBU 


v(U) 


vx1U Va W 


PW9 


w /i iX Xvj v^ivx V 


A 

65A 


tBU 






PT49 
vxxZ 


v«vi vy j 1*1 xo \/^iviu 


66A 


tBU 


v(Me)Url 




PT49 


v^ Vy/i ^ X XO "X V 


61 A 


tBu 


C(U) 


vxxZ 


PT49 


P^n^lSTH^fO^VIp 

V^V-/ ^X ^XTLO^V-/ jlviS, 


A 

6oA 


tBU 


viiUrl 


vxlZ 


P149 


V^V/ < /1^XX.Lj^V//XVXV 


69A 


+D ii 
tBU 


v(MejUri 


vxlZ 


P149 
vxxZ 


V^\-/ ^I^IX XO\vy < /XVXv' 


7UA 


tBU 




vxt\ aV 1E / 


PH9 


V^v/ yX^X XO JlrlKs 


71A 


+13 ii 
tBU 




pwmtp'v 
vxiviviey 


PT49 


v^ vy ji i x xl> ^ vy j±tjl\* 


no a 

72A 


+13 ii 
tBU 






PT49 


vy 'ix xo \vy jivx\s 


OO A 

73A 


tBU 






PT49 


P< r O > lNHS02Ht 

VI vy J j »x Xvy Vi.i^i 


74A 


tBU 


CriUri 


P1-T9 


PT-T9 


PrOiNHS02Et 

v^vy yx^xxvy vy^x_-*t 


75A 


tBU 




PT49 
vxlZ 


PT49 


V\Vy /X iXIJ \J£*M^K 


76A 


tBu 




CH(Me, 


CH2 


C(0)NHS02Et 


77A 


tBu 


CHOH 


CH(Me) 


CH2 


C(0)NHS02Et 


78A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)NHS02Et 


79A 


tBu 


C(O) 


CH2 


CH2 


C(0)NHS(0)Et 


80A 


tBu 


CHOH 


CH2 


CH2 


C(0)NHS(0)Et 


81A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)NHS(0)Et 
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82A 


tBu 


C(0) 


CH(Me) 


CH2 


C(0)NHSfO)Et 


83A 


tBu 


CHOH 


CHfMe) 


CH2 


CfO)NHS(0)Et 


84A 


tBu 


C(Me)OH 


CHfMe) 


CH2 


CfO)NHSfO)Et 

x^ i /x ~ a \ x^ y • » *■ 


85A 


tBu 


C(O) 


CH2 


CH2 

^^X J- 


CfO)NHS02iPr 


86A 


tBu 


CHOH 

i X^ X X X^ X 


CH2 

X_dT A A^r 


CH2 


CfO)NHS02iPr 


87A 


tBu 


C(Me)OH 


CH2 

x> xx* 


CH2 

^p^X XAW 


CfO)NHS02iPr 


88A 


tBu 


C(O) 


CHfMe) 


CH2 


CfO)NHS02iPr 


89A 


tBu 


CHOH 


CHfMe) 


CH2 

^wX XX^ 


CfO)NHS02iPr 


90A 


tBu 


C(Me)OH 


CHfMe) 


CH2 

XX* 


CfO)NHS02iPr 


91A 


tBu 


C(O) 


CH2 


CH2 

V^X XXw 


CfO)NHSfO)iPr 


92A 


tBu 


CHOH 

X^ A A X^ A X 


CH2 


CH2 


CfO)NHSfO)iPr 


93A 


tBu 


CfMe)OH 

X^ V* T J X^ ■* X 


CH2 


CH2 


CfO)NHSfO)iPr 


94A 


tBu 


CfO) 


CHfMe) 


CH2 


CfO)NHSfO)iPr 


95A 


tBu 


CHOH 


CHfMe) 


CH2 


CfO)NHSfO)iPr 


96A 


tBu 


C(Me)OH 


CHfMe) 


CH2 


CfO)NHSfO)iPr 


97A 


tBu 


C(O) 


CH2 


CH2 

^^X XX— 


CfO)NHS02tBu 


98A 


tBu 


CHOH 


CH2 


CH2 

^v'X X^v 


CfO)NHS02tBu 


99A 


tBu 


CfMe)OH 

^* ▼ AXp»* / A A 


CH2 


CH2 


CfO)NHS02tBu 


100 A 


tBu 

If 1 ^ V* 


CfO) 


CHfMe) 


CH2 


Cf 0)NHS02tBu 

^ V_X yA T| A AW V^AWI J » LA 


101A 


tBu 


CHOH 


CHfMe) 


CH2 


CfO)NHS02tBu 


102 A 


tBu 


CfMe)OH 


CHfMe) 


CH2 


CfO)NHS02tBu 

V/\V/ y A 1 A Av_/ \y LAV 14 


103 A 


' tBu 


C(O) 


CH2 


CH2 

^✓X 


CfO)NHSfO)tBu 

\ # A 1 A A k*/ 1 W / LA-/ 


104 A 


tBu 


CHOH 


CH2 


CH2 

XX^ 


CfO)NHSfO)tBu 


105 A 


tBu 


C(Me)OH 


CH2 

X^X X^v 


CH2 


CfO)NHSfO)tBu 


106 A 


tBu 


C(O) 


CHfMe) 

^✓x iv i> x %y i 


CH2 

^^x xxw 


CfO)NHSfO)tBu 

\ W /A ^ A J W \^ V-V f LA_/ LA 


107A 


tBu 


CHOH 


CH(Me) 


CH2 


C(0)NHS(0)tBu 


108A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)NHS(0)tBu 


109A 


tBu 


C(0) 


CH2 


CH2 


CH2NHS02Me 


liOA 


tBu 


CHOH 


CH2 


CH2 


CH2NHS02Me 


111A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2NHS02Me 


112A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2NHS02Me 



WO 2004/063345 



PC17US2004/000005 



113A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2NHS02Me 


114A 

JL JL id*. 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2NHS02Me 


115A 


tBu 


C(O) 


CH2 


CH2 


CH2NHSfO)Me 


116A 

JL a j x 


tBu 


CHOH 


CH2 

*JL J)*-« 


CH2 


CH2NHSfO)Me 


117A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2NHSfO)Me 


118A 

X A \Jd X 


tBu 


C(O) 


CH(Me) 


CH2 


CH2NHSfO)Me 


119A 

X X *S A. \ 


tBu 


CHOH 


CH(Me) 


CH2 


CH2NHSfO)Me 

V-^ J- XX«X i J- Xk«jr \X«^ J A T J. V 


120A 


tBu 


CfMe^OH 


CHfMe) 

Jjl JL\ 4 w J W / 


CH2 


CH2NHSfO)Me 

v Jk JL Jm a 1 JL JL *mj 1 V*X # J> ▼ A 


121A 


tBu 


CfO) 


CH2 


CH2 


CH2NHS02Et 


122A 

X X- X»/ JL 


tBu 


CHOH 

v-»x iv/i x 


CH2 


CH2 


CH2NHS02Et 


123 A 

X X**JaT\ 


tBu 


CCMeiOH 


CH2 


CH2 


CH2NHS02Et 


124 A 


tBu 

U-» IX 


ceo) 


CHCMe) 


CH2 

V-*X XX* 


CH2NHS02Et i 


125 A 


tBu 


CHOH 

V — X IV/i X 




CH2 

V^X XX* 


CH2NHS02Et 

\<^X XXvi 1 X XkJ V/ X/Xj l 


126A 


tBu 


CCMe,OH 


CHfMei 


CH2 

y^x xx* 


CH2NHS02Et 


127 A 


tBu 

IX-' IX 


cco^ 


CH2 

V-* X XX. 


CH2 

V^X XX* 


CH2NHSf0 , )Et 

V^X 1X1 " A i.kJ'^V/ 1A*J\ 


128A 


tBu 


CHOH 

V--JL lV/1 -i 


CH2 


CH2 


CH2NHSfO)Et 


129A 


tBu 

VxJ u 


CfMe^OH 


CH2 


CH2 

V-/ J. xx« 


CH2NHSCO > )Et 


130A 

X \Jxx 


tBu 


ceo 


CHfMe) 


CH2 


CH2NHS(0)Et 


131A 

X A A X 


tBu 


CHOH 


CH(Me) 


CH2 


CH2NHS(0)Et 


132A 


tBu 


CfMe^OH 


CH(Me) 


CH2 


CH2NHS(0)Et 


133 A 


tBu 


C(O) 


CH2 

V^- -I AJi> 


CH2 


CH2NHS02iPr 


134 A 


tBu 


CHOH 

X W A X 


CH2 

V^X li> 


CH2 

v^x x«w 


CH2NHS02iPr 


135 A 

X »J ■mJ X 1 


tBu 


CCMe)OH 


CH2 

x XX* 


CH2 

>w JL XJW 


CH2NHS02iPr 


136A 


tBu 


C(O) 


CHCMe) 


CH2 

X_*Jft. A4m* 


CH2NHS02iPr 


137A 

X <~J 1 JX 


tBu 


CHOH 

V^X A V—/ X X 


CHfMe, 


CH2 

Vvl XX- 


CH2NHS02iPr 

X^X 1- A— J * JL JL W/ ^*<JJ. * 


138A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2NHS02iPr 


139A 


tBu 


C(O) 


CH2 


CH2 


CH2NHS(0)iPr 


140A 


tBu 


CHOH 


CH2 


CH2 


CH2NHS(0)iPr 


141A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2NHS(0)iPr 


142A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2NHS(0)iPr 


143A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2NHS(0)iPr 



WO 2004/063345 



PCT7US2004/000005 



-95- 



144 A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2NHS(0)iPr 




tBu 


C(O) 


CH2 


CH2 


CH2NHS02tBu 




tRn 


CHOH 


CH2 


CH2 


CH2NHS02tBu 


147 A 


tRn 


CCMe)OH 


CH2 


CH2 


CH2NHS02tBu 


14RA 




CCO) 


CHCMe) 


CH2 


CH2NHS02tBu 


14QA 


LJJ U 


CHOH 


CHCMe) 


CH2 


CH2NHS02tBu 


1 SOA 


tRn 


CCMe)OH 


CH(Me) 


CH2 


CH2NHS02tBu 


1 SI A 


tRn 


CCO) 


CH2 


CH2 


CH2NHS(0)tBu 


1 S9 A 


tRn 


CHOH 


CH2 


CH2 


CH2NHS(0)tBu 




tBu ; 


CCMe)OH 


CH2 


CH2 


CH2NHS(0)tBu 


1 SAA 


tRn 


CCO) 


CHCMe) 


CH2 


CH2NHS(0)tBu 


1 SS A 


tRn 

IX>U 


CHOH 


CHCMe) 


CH2 


CH2NHS(0)tBu 


1 ^ A 


tRn 


CCMe^OH 


CHCMe) 


CH2 


CH2NHS(0)tBu 




tRn 
IDU 




CH2 


CH2 


CH2-N-pyn*olidin-2-one 


158A 


tBu 


CHOH 


CH2 


CH2 


CH2-N-pyrrolidin-2-one 


1 SO A 


tRn 


CYMe'iOH 


CH2 

*w.l A^ 


CH2 


CH2-N-pyrrolidin-2-one 


160A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2-N-pyrrolidin-2-one 


1 £1 A 


IDU 




CHCMe^ 


CH2 


CH2-N-pyrrolidin-2-one 


162A 


tBu 


C(Me)OH 


CH(Me) 


cm 


CH2-N-pyrrolidin-2-one 


1 /CO A 


IDU 






CH2 


CH2-Cl-methvlpvrrolidin-2-one-3- 

yi) 


164 A 


IDU 


runu 




CH2 


CH2-C 1 -meth vlpYrrolidiii-2*one-3- 

yi) 


1 A 

lODA 


IDU 






CH2 

X Aim 


CH2- C 1 -meth vlpyrro] idin-2-on e-3- 

yi) 


166 A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2-(l-methylpyrrolidin-2-one-3- 

yi) 


167A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2-( 1 -methylpyrrolidin-2-one-3 - 

yi) 


168A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2-(l-methylpyrrolidin-2-one-3- 

yi) 
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169 A 


tBu 


C(0) 


CH2 


CH2 


CH2C02Me 


170 A 


tBu 


CHOH 


CH2 


CH2 


CH2C02Me 


171A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2C02Me 


172 A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2C02Me 


173 A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2C02Me 


174A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2C02Me 


175 A 


tBu 


C(O) 


CH2 


CH2 


CH2C02H 


176A 

■A, * V J A 


tBu 


CHOH 


CH2 


CH2 


CH2C02H 


177 A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2C02H 


178A 


tBu 

VJL^ \«* 


C(O) 


CH(Me) 


CH2 


CH2C02H 


179A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2C02H 


180A 


tBu 


C(Me)OH 

\ i W Ji J JL 


CHCMe) 


CH2 


CH2C02H 


181A 


tBu 

\-A + V4 


C(O) 


CH2 


CH2 


CH2C(0)NH2 


182 A 


tBu 

wi-* l*J> 


CHOH 

JL JL JL * 


CH2 


CH2 


CH2C(0)NH2 


183A 


tBu 

b JUJ^ w 


C(Me)OH 

J> ~ JLX^ f A JL 


CH2 


CH2 


CH2C(0)NH2 


184 A 


tBu 

U JL- ' KA 


C(O) 


CH(Me) 


CH2 

• 


CH2C(0)NH2 


185 A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2C(0)NH2 


186A 

jl vj j a 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2C(0)NH2 


187 A 


tBu 


C(O) 


CH2 


CH2 


CH2C(0)NMe2 


188A 


tBu 


CHOH 


CH2 


CH2 


CH2C(0)NMe2 


189A 

JL. \J *S A K 


tBu 


C(Me)OH 


CH2 


CH2 


CH2C(0)NMe2 


190A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2C(0)NMe2 


191A 

JL JL J * 


tBu 


CHOH 


CH(Me) 


CH2 


CH2C(0)NMe2 


192 A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2C(0)NMe2 


193 A 


tBu 

V J> ^ V* 


C(O) 


CH2 


CH2 


CH2C(0)-N-pyrrolidine 


194A 


tBu 


CHOH 


CH2 


CH2 


CH2C(0)-N-pyn-olidine 


195A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2C(0)-N-pyrrolidine 


196A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2C(0)-N-pyrrolidine 


197A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2C(0)-N-pyrrolidine 


198A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2C(0)-N-pyrrolidine 


199A 


tBu 


C(O) 


CH2 


CH2 


CH2-5-tetrazolyl 
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200A 


tBu 


CHOH 


CH2 


CH2 


CH2-5-tetrazolyl 


201A 

4mm \*w 4 4M 


tBu 


C(Me)OH 


CH2 


CH2 


CH2-5-tetrazolyl 


202A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2-5-tetrazolyl 


203A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2-5-tetrazoIyl 


204A 

*m*\J^* t X 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2-5-tetrazolyl 


205A 


tBu 


C(O) 


CH2 


CH2 


C(0)C(0)OH 


206A 


tBu 


CHOH 


CH2 


CH2 


C(0)C(0)OH 


207A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)C(0)OH 


208A 


tBu 


C(O) 


CH(Me) 


CH2 


C(0)C(0)OH 


209A 

X^ \J *f 1 X 


tBu 


CHOH 


CH(Me) 


CH2 


C(0)C(0)OH 


210A 


tBu 


CCMe)OH 


CH(Me) 


CH2 


C(0)C(0)OH 


211A 

^ X lit 


tBu 


C(O) 


CH2 


CH2 


CH(OH)C(0)OH 


212A 


tBu 

VX^ V4 


CHOH 


CH2 


CH2 


CH(OH)C(0)OH 


213A 


tBu 


CflVIe)OH 


CH2 


CH2 


CH(OH)C(0)OH 


214A 


tBu 


C(O) 


CH(Me) 


CH2 


CH(OH)C(0)OH 


215A 


tBu 


CHOH 


CH(Me) 


CH2 


CH(OH)C(0)OH 


216A 

*-* X » 


tBu 

V mm* V-* 


C(Me)OH 


CH(Me) 


CH2 


CH(OH)C(0)OH 


217A 


tBu 


C(O) 


CH2 


CH2 


C(0)C(0)NH2 

X ✓ x X 


218A 

Xy X v> 1 % 


tBu 


CHOH 


CH2 


CH2 


C(0)C(0)NH2 


219A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)C(0)NH2 

X ^ X tr 


220A 


tBu 


C(O) 


CH(Me) 


CH2 


C(0)C(0)NH2 

X / X w 


221A 


tBu 


CHOH 


CH(Me) 


CH2 


C(0)C(0)NH2 

X ✓ X ✓ 


222A 

*******-* *. X 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)C(0)NH2 


223A 


tBu 


C(O) 


CH2 


CH2 


CH(OH)C(0)NH2 

\ 4T \ *f 


224A 


tBu 


CHOH 


CH2 


CH2 


CH(OH)C(0)NH2 

X / \ / 


225A 


tBu 


C(Me)OH 


CH2 


CH2 


CH(OH)C(0)NH2 


226A 


tBu 


C(O) 


CH(Me) 


CH2 


CH(OH)C(0)NH2 


227A 


tBu 


CHOH 


CH(Me) 


CH2 


CH(OH)C(0)NH2 


228A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH(OH)C(0)NH2 


229A 


tBu 


C(O) 


• CH2 


CH2 


C(0)C(0)NMe2 


230A 


tBu 


CHOH 


CH2 


CH2 


C(0)C(0)NMe2 
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07 1 A 
J. J I A 


tRn 
IX) U 


PfiVTe^OH 


CH2 

VxX XX. 


CH2 


CfO')C(0')NMe2 

l / #A 1>TAW*» 


070 A 


IDU 




V^JTx^IVxC'y 


CH2 


CfO > )C{'0 , )NMe2 


077 A 


LD U 


PWOH 


PWMp". 
v^rx^ivxcy 




C( r O^CfO > lNMe2 


07/1 A 


113 U 


PfMp'.OH 
v^ivxc )\Jxx 


^xx^ivivy 


PH2 

V_xJL XX. 


CCO»C( r O > )NMe2 


07 < A 


LDU 






PT-I2 


CHCOHiC(*0 , )NMe2 


07 /£ A 


LDU 


PI-TOW 


PT-T9 


P142 


CHfOHlCCOiNMe2 


23 /A 


ldu 




PUT 


PT4? 




ZJoA 


LDU 


P/Tii 


v^nrivicy 


PH9 


CHCOH > ,Cr01NMe2 


070 A 


LDU 


PT4m4 




P149 




Z4UA 


LbU 






PH9 




OA 1 A 

Z41A 


LbU 




V^xjLZ 


PW9 


PH2PH2P02H 


1/11 A 

Z4/A 


+12 n 
LDU 


pUAU 

^xTAJrl 


PRO 


PH9 


PH2PH2P02H 


1/1Q A 

/4JA 


ttsu 




i^riz 


V^xxx; 


PH2PH2P02H 


1/1/1 A 

Z44A 


LDU 




PVTYMp'I 
^ri^ivxc y* 


PT-T9 

l_Xlx» 


PH2PH2C02H 


1/1 ^ A 

Z4DA 


LDU 






PTT9 


PH2CH2C02H 


1/1 A A 

240A 


LDU 






PT49 


PH2CH2C02H 

V^X Xfc\^X ifc V— ' <t*X X 


z4 /A 


LDU 


PfH i 


PW9 


PT49 


CH2CH2CCO > iNH2 

ixv^i xx. v_^^ \y ji > x xx. 


1/1 Q A 
Z4oA 


LDU 


pwnvi 

unun 




PW9 


CH2CH2CCO > )NH2 

V_/I 1XV^^\/ y J ~ J- 1*. 


O/IO A 
Z4VA 


LDU 




PT49 


PH9 


CH2CH2CCOiNH2 


OCAA 

ZjUA 


IDU 




PH^A/Tp". 
v^riLivxCy 


PH2 


PH2CH2CCO > lNH2 


ZMA 


LDU 






PH9 


PfT2PH2PrO > iiNJH2 

V^I XX. V^.1 IX/Vw.^ V-/ yi^XXXf 


K1 A 

xOZA 


+13n 

LDU 


i^ivie )\Jri 




PT49 


PH2PH2PrO > ,NH2 


1^7 A 

Z03A 


LDU 




P149 


PH9 


PH2PH2PrO^NMe2 

v^nxv.1 xx v^^vy yi ii "avx 


K/l A 

2j4A 


LDU 




puo 


PVT9 


PH9PH9P(OWMe2 

V^XXXyV^iXXrVx^V/ yl > 1 VXV/X 


ZLOA 


IDU 




PT-T9 


PH9 


PH2PH2PrO»NMe2 


256A 


tBu 


CfO) 


CH(Me) 


CH2 


CH2CH2C(0)NMe2 


257A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2C(0)NMe2 


258A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2C(0)NMe2 


259A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2-5-tetrazolyl 


260A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2-5-tetrazolyl 


261A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2-5-tetrazolyl 
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262A 

\J**X X 


tBu 


C(O) 


CHCMe^ 


CH2 

\-*X X*— 


CH2CH2-5-tetrazolvl 


263A 


tBu 


CHOH 

x x^s x x 


CHCMe, 

1 \^XX\1YX\*J 


CH2 

\sX X£* 


CH2CH2-5-tetrazolvl 


264A 


tBu 


C(Me,OH 


CHCMe^ 

vi xyiYX&j 


CH2 

vl Ix- 


CH2CH2- 5 - tetrazol vl 

VllXV-llX v> L\y LX J J 


265A 


tBu 


C(O) 


CH2 

VH^ 


CH2 

vl IX. 


CH2SCOY2Me 

V^/l XX-wy y V-/ jx~±V x\*> 


266A 

X\s\J\J J X 


tBu 


CHOH 

V«»X JLV^ A 4- 


CH2 

VJL XL- 


CH2 

vl lx 


CH2SCO,2Me 


261 A 

X*\J 1 * X 


tBu 


C(Me,OH 


CH2 

\~*X X£* 


CH2 


CH2SfO,2Me 


268A 


tBu 


C(O) 


CHflVTe, 

v- 'X x\iyx\s j 


CH2 

Vl XL* 


CH2SCO,2Me 

vl JLXjfC\ V* _/X*IV4 


269A 

X, \J S iX 


tBu 


CHOH 




CH2 

Vl lX/ 


CH2SI<'Oi2Me 


270A 

X. / \J iX 


tBu 


C(Me,OH 


CHfMpi 


CH2 

v J 1XV 


CH2SCOi2Mp 


271A 

x- / x n 


tBu 




CH2 

vl IX- 


CH2 

vl lx. 


CH2S(OYMe 

Vl lX-k-> ^ V ylYl V 


272A 


tBu 

LU L4 


CHOH 

vl x\y x i 


CH2 

\-^<l IX- 


CH2 

VilXV 


CH?SrO?Mp 

V_/llxJ ^ V X-iVIC 


273A 

/ -SIX 


tBu 

IXJ 14 


CYMeiOH 

v^ivit' j \jx l 


CH2 


CH2 

vl lx, 


CH9SrOiMp 
v^xixo^v yivic 


274A 


tBu 

Ll-» Li 




CHfMpi 


CH2 

VI IX- 


CH9S^OiiVfp 


275A 


tBu 

L4-»» LI 


CHOH 

\~rX 1 v*l X 


CHAVIpi 

vl X\IYX^ J 


CH2 

Vl IX/ 


CH2S(OYMe 


276A 


tBu 


CfMeiOH 

V^lVlti J \JX X 


CHfMpi 


CH2 

Vl IX. 


V/JixO ^ V ^1Y1C 


x— 1 1 ix 


tBu 

LU 14 


C(Oi 


CH2 

vl IX. 


CH2 


CH2CH2SrOi2Me 

vl lx/ V/l lxJ ^V— / yX,lVlV^ 


21 8 A 

x- l \jix 


tBu 


CHOH 

Vw-1 X\-/ X x 


CH2 

vl Ix, 


CH2 

Vl IX- 


CH2CH2SCO > l2Mp 

VllLVlliiJ^W yx-lYi C 


279A 

X- / Six 


tBu 

14LJ Li 


CfMeiOH 

v^iYivy^ \*/ x x 


CH2 

\^rX IX, 


CH2 

V J lx. 


CH2CH2S^Oj2Mp 

Vl IX- vl lx,0\^ v* ^X-lVl t 


280A 


tBu 

L4-^ L4 




CHCMpi 


CH2 

Vl IX. 


CH2CH2SCO»2Mp 

Vl IX- V 1 IX- ij^ V* yX-lrlLy 


281A 

X- w J. ./ > 


tBu 

WL* LI 


CHOH 


CHfMei 


CH2 

Vl IX, 


CH2CH2SrOi2Me 

Vl IX^Vl IXvC/^ Vyx-IVIL/ 


282A 

W \J J-l J X 


tBu 


CfMe^OH 


CHflVle, 


CH2 

vl IX- 


CH2CH2SCOi2Me 

vl ix i ix^kj^ v yx-i V4. v 


283A 


tBu 




CH2 

vl AX/ 


CH2 

vl 1X« 


CH2CH2SCOiMe 

Vl IX- vl IX. O Y V yiVlL- 


284A 


tBu 


CHOH 

V--1 AVI X 


CH2 

^ — -X XL* 


CH2 

vl IX- 


CH2CH2SCO,Me 

Vl li>Vl IXtJ \ V* JItX** 


285A 


tBu 


CCMe^OH 


CH2 


CH2 

vl IX- 


CH2CH2SrO,Me 

Vl IXVl IXvvJy V* /I Y4Ly 


286A 


tBu 

LXJ LI 




CHCMe") 

Vl J,^AYlLyy 


CH2 

vl IX, 


CH2CH2SrOiMe 

V-l IX- vl IXvO ^ v* ylVJ t/ 


287A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2S(0)Me 


288A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2S(0)Me 


289A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2CH2S(0)2Me 


290A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2CH2S(0)2Me 


291 A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2CH2S(0)2Me 


292A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2CH2CH2S(0)2Me 
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9CH A 


LJL> U 






CH2 


CH2CH2CH2S ( 0")2Me 


904 A 


ID U 






CH2 

V^X A*-' 


CH2CH2CH2S CO^Me 


90^ A 

■ 


IDU 




PH9 


PH2 

V^X X£* 


CH2PT49PH2SCOiMe 


9Q£ A 
ZWA 


LDU 


PROW 
v^xiwxx 


PW9 


PH2 


PT49PH9PN9 9f0^1VIp 


907 A 


LDU 




PFT9 


PT49 


PH9PH9PH9 ^/DiMp 
v^nz^nzv^nzo^u ^ivic 


9QQ A 

zyoA 


LDU 


P/Ttt 




PW9 


PW9PP9PM9 i TVTp 


OQO A 


LDU 


PUOI4 
LJrl\JXl 


ptjpmp i 


puo 


PT49PH9PW9 ^^HiMp 


jUUA 


LDU 




PWPMpi 

v^xi^iviej 


PFT9 


PT49PH9PP9 SrO^Mp 




LDU 


p/ti i 


puo 


pun 


PH9<sfP> i9Ft 


1P19 A 


1X3 U 


L^XiL/Jri 


P149 


PT49 




on 1 } a 
JUoA 


LDU 


PHV/IfAOH 

L^iviejc/ri 


PUO 


PH9 




IfVI A 


LDU 




pU/A/T P \ 


puo 


pH9^rn"i9Ft 


ipk A 


LDU 


! puny 


PWfMpi 
L^XlllVICj 


Lnz 


PH99fOY?Ft 
v^nzo^vy jz^x-jI 


QOX A 


1X5 U 




PU^TUI P \ 

v^xi^ivie y 


puo 

Lnz 


v^nzo l ;ZCl 


ICY! A 
jU /A 


IX5U 






puo 


PP99^0^Ft 


jUoA 


LDU 


pynu 
v^XlLjri 


puo 


PT49 


PH9<\fOYRt 


ihq A 


LDU 


p/\/tc»\riU 
^IViejL/xl 


puo 


puo 


puoo/pj\p t 
V/ilZJ\U JJZl 


JlUA 


LDU 


pfo i 


purx/r^ i 


puo 


V^riZO /X3l 


Q1 1 A 

,31 ia 


LDU 


punu 
v^xnjji 


pijr/\/f^\ 
cxi^ivie^ 


puo 


pTJOC/pvNp* 


11 9 A 

3 J.ZA 


1X3 U 


L^^lVXe^LyfXl 


PU/\/l~\ 

Cri^ivxc^ 


puo 


PW^^O'kFf 
L/ixZO^U JXZi 


Oil A 
DX J A 


1X3 U 




puo 


puo 


PT-T9PM9 ^^n^9Ft 


11/1 A 


LDU 




puo 


P149 


PT49PH9^^ri i9Ft 


11 ^ A 
J)l J A 


LDU 




puo 


puo 


P149PW9^/'^^9Ft 


qua 
J IDA 


1X3 U 






PW9 


PT-T9PH9 i9Fr 


11 O A 
Jl /A 


LDU 






PT49 


PT49PH9^rOi9Ft 
v^nz^rizj^ujzjLiL 


318A 


tBu 

IXJ u 


CfMe^OH 


CHCMe^ 


CH2 


CH2CH2S(0)2Et 

.A, ^—J 1 ^ torn ktrS \ / * » ^ 


319A 


tBu 


C(O) 


cm 


CH2 


CH2CH2S(0)Et 


320A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)Et 


321A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2S(0)Et 


322A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2CH2S(0)Et 


323A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2S(0)Et 
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324A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2S(0)Et 


325A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2CH2S(0)2Et 


326A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2CH2S(0)2Et 


327A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2CH2S(0)2Et 


328A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2CH2CH2S(0)2Et 


329A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2CH2S(0)2Et 


330A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2CH2S(0)2Et 


331 A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2CH2S(0)Et 


332A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2CH2S(0)Et 


333A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2CH2S(0)Et 




tBu 


CfO) 


CH(Me) 


CH2 


CH2CH2CH2S(0)Et 


33SA 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2CH2S(0)Et 


336A 


tBu 

IXJ LI 


CCMe)OH 


CH(Me) 


CH2 


CH2CH2CH2S(0)Et 


337A 


tBu 


C(O) 


CH2 


CH2 


CH2S(0)2iPr 


338A 


tBu 


CHOH 


CH2 


CH2 


CH2S(0)2iPr 


339A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2S(0)2iPr 


340A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2S(0)2iPr 


341A 


tBu 

UU L* 


CHOH 


CH(Me) 


CH2 


CH2S(0)2iPr 


342A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2S(0)2iPr 


343A 


tBu 


C(O) 


CH2 


CH2 


CH2S(0)iPr 


344A 


tBu 


CHOH 


CH2 


CH2 


CH2S(0)iPr 


345A 


tBu 


CCMe)OH 


CH2 


CH2 


CH2S(0)iPr 


346A 


tBu 


CfO) 


CH(Me) 


CH2 


CH2S(0)iPr 


347A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2S(0)iPr 


348A 


tRu 


CCMe)OH 


CH(Me) 


CH2 


CH2S(0)iPr 


349A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2S(0)2iPr 


350A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)2iPr 


351A 


tBu 


' C(Me)OH 


CH2 


CH2 


CH2CH2S(0)2iPr 


352A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2CH2S(0)2iPr 


353A 




CHOH 


CH(Me) 


CH2 


CH2CH2S(0)2iPr 


354A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2S(0)2iPr 
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JJJA 


tRn 


C(O) 




CH2 


CH2CH2S(0)iPr 




tRii 
ldu 


CHOH 


PH2 

V_.IXZ 


CH2 


CH2CH2SCO)iPr 


^S7 A 
J J /A 


LDU 




J 1Z 


CH2 


CH2CH2SfOMPr 


jJon 


IDU 


PfOi 


PW/Mei 


CH2 


CH2CH2SfO > )iPr 


^SQA 


tRn 
LOU 


PHOH 

V— 1 1 V/I X 


PH(iVIei 


PH2 

V— 'JL X£* 


CH2CH2S( r OMPr 


jOUA 


tRn 
LDU 


PfMp iOW 


v-.XT\1V1C ) 


PH2 


PH2CH2SCOMPr 


,301 A 


tRn 
LDU 




PR9 


PH2 




1f\1 A 


tRn 
1X3 U 




PH9 


PH? 


PH2S( f O > )2tBu 


A 


tRn 
LDU 




PP9 






7 A/1 A 


LDU 


p/fYl 


PHfN/Tpi 
v^iT.LiYxe^ 


PN9 




Q6*i A 


IDU 


PT4HW 


v^xi^ivxc^ 


PT49 


PH2SfO'l2tRu 


^ 00 A 


tRn 
1X5 U 


^^lVXc^v^Xl 


PWfMpi 
v^XT^ivie^ 


PTJ9 

V_.XXZ 


PH2S( r Oi2tBu 


A 


fDn 

IDU 


p^ni 


PW9 


PM9 


PR2SCOitRi] 




IDU 


v-.nvjxi 


PW9 


PT49 




joyA 


tRn 
1X3 U 




PW9 


PH9 


PH9SrOitRn 


77fi A 
J /UA 


LX3 U 




PT4/Mpi 
V^1T\1VXC/ 


PT-I9 

v—llZ, 




111 A 
J / 1 A 


tRn 
LDU 


L/iiun 


PT-WMpi 


PH9 


PH2SfOitBu 


779 A 
J /ZA 


tRn 
LDU 




PRfMp^ 

\^IT\lVxC J 


PH9 
v^xxz. 


V^X !Z-ijy\w/ )^xJ U 


777 A 


tRn 
LDU 


pfOi 


PH9 


PH9 


CH2CH2SfOi2tBu 


77zl A 


tRn 
LDU 


L/nufi 


PH9 


PH9 

1Z. 


PH2CH2S C0^2tBu 


77S A 
j /DA 


tRn 
LDU 


PfMpiOT-T 


PH9 


PH2 

V_-I JZ 


PH2CH2SCO > #2lBu 


77A A 
j /OA 


tRn 
1X3 U 


PffYi 


PHfMp^ 

V_Xi\IYlC ^ 


PH9 


PH2PH2SC0^2tBu 


777 A 
j / / A 


tRn 
LDU 


v^XlL/Xl 


V^Xi-^IYlC ^ 


PH9 


PH2PH2S( / Oi2tBu 


778 A 
J / OA 


tRn 
1X3 U 


rYA/fp\nw 

v^^jvxe jun 


v->xiiiyic ^ 


PH9 


PH2PH2S<Ty)2tBu 


"370 A 
J /VA 


tRn 
1X3 U 




PR9 


PH9 


PH2CH2SCOitBu 


380A 


tBu 

l XJ \A 


CHOH 


CH2 


CH2 


CH2CH2S(0)tBu 


381A 


tBu 


C(Me)OH 


cm 


CH2 


CH2CH2S(0)tBu 


382A 


tBu 


C(0) 


CH(Me) 


CH2 


CH2CH2S(0)tBu 


383A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2S(0)tBu 


384A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2S(0)tBu 


385A 


tBu 


. C(0) 


CH2 


CH2 


CH2CH2S(0)2NH2 
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3 86 A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)2NH2 


3 87 A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2S(0)2NH2 


388A 


tBu 


C(0) 


CH(Me) 


CH2 


CH2CH2S(0)2NH2 


3 89 A 


tBu 


CHOH 


CHfMe) 


CH2 


CH2CH2S(0)2NH2 


390A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2S(0)2NH2 


391A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2S(0)NH2 


392A i 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)NH2 


393A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2S(0)NH2 

X * 


3 94 A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2CH2S(0)NH2 

X w 


395A i 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2S(0)NH2 

X w 


396A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2S(0)NH2 

X * 


3 97 A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2S(0)2NMe2 

X f 


398A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)2NMe2 


399A 

+j y yj\ 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2S(0)2NMe2 

X X 


400A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2CH2S(0)2NMe2 


401 A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2S(0)2NMe2 


402A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2S(0)2NMe2 


403A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2S(0)NMe2 


404A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)NMe2 

X w 


405A 


tBu 


C(Me)OH 

**^y \ j. * * xx / x^^ -A 


CH2 


CH2 


CH2CH2S(0)NMe2 


406A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2CH2S(0)NMe2 

X w 


407A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2S(0)NMe2 

X r 


408A 


tBu 

LAV V* 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2S(0)NMe2 

X 9 


409A 


tBu 


C(O) 


CH2 


CH2 


C(0)CH2S(0)2Me 

XX x ^ 


410A ■ 


tBu 


CHOH 


CH2 


CH2 


C(0)CH2S(0)2Me 


411A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)CH2S(0)2Me 


412A 


tBu 


C(O) 


CH(Me) 


CH2 ' 


C(0)CH2S(0)2Me 


413A 


tBu 


CHOH 


CH(Me) 


CH2 


C(0)CH2S(0)2Me 


414A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)CH2S(0)2Me 


415A 


tBu 


C(O) 


CH2 


CH2 


C(0)CH2S(0)Me 


416A 


tBu 


CHOH 


CH2 


CH2 


C(0)CH2S(0)Me 
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A 1 1 A 

41 /A 


ldu 




PW9 


CH2 

V^l AA» 


CCO > )CH2S(0)Me 

• 


A 1 Q A 

41oA 


t£)U 


C(CX\ 




PH2 


Q01CH2SfO > )Me 


4i^A 


tt>u 






PT42 




42UA 


LDU 










421A 


LDU 






• 


PCO^PH9rH9SfO , )2Me 


422A 


tbu 




PUT 


P149 


PrD^PH9 PR2S CO^Me 


vl OO A 

423A 


tbu 






P149 


PCO > iPH9PH9 SrO^Me 


424A 


tbu 


C(U) 




i^riz 


PrO > iP149PWf9S^O > i2Me 


425A 


toil 


CxiUrl 


Ln(JViej 


L^riz 


P^O^PH9PH9SrO > i2Me 


426A 


tbu 




CJt.( JYIcj 




PrO^PT-T?PH9SCO > i2Me 


A 00 A 

427A 


IdU 


/~VP\\ 






PrO^PH9PH2SrO^Me 


428A 


tbu 


nnnri 




P149 


PCO^PH2PH2SrO^Me 


1 a on a 

429A 


tbu 






P14? 
V^xlZ 


P^n > iPH2PH2S('0 > )Me 


AlA A 

43UA 


tbu 






PW9 




A O 1 A 

431 A 


IDU 






puo 


PrO'iPWPH? SfO^Me 


432A 


tbu 






PUO 
V^llZ 




AIO A 

433A 


tbu 


PVP\\ 


CriZ 


PT49 


P149PH9PH2Sf0^2NH2 


434A 


tbu 




CHZ 


PTJ9 


PH? PH 2PH9 S ( 012NH2 


AO C A 

435A 


tbu 




pun 


PU9 


PH?PH9PH?SCO > i2NH2 

\^±xt.\*>xxjL j./.u^v/ y^-i ^ A A^* 


A O/C A 

43oA 


LDU 


pvp\\ 




PTJO 


PH2PH9PH2SC0^2NH2 


43 /A 


tbu 






PM9 


PH2PH2CH2S f 0^2NH2 


43 8A 


tbu 






P149 


PT4? PT-T 9 PH 9 S C0^2NH2 


43 9A 


tbu 


PVP\\ 


own 


PH9 


PH9PH9PH?SrOiNH2 

\^XXJL\^XX^^Xa&>J\\J Ji J*/ 


A A f\ A 

440A 


tbu 




pyo 


PT-T9 
LxlZ 


PH9PH9PH9SrOiNH2 

V^AAji.V-'AA^V^I lZrO^ W ^1 > I 


441 A 


tbu 




CrlZ 


PT49 


PH?PH?PH9SrOiNH2 


44? A 


tBu 

IXJ U 


C(O) 


CH(Me) 


CH2 


CH2CH2CH2S(0)NH2 


443A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2CH2S(0)NH2 


444A 


tBu 


C(Me)0H 


CH(Me) 


CH2 


CH2CH2CH2S(0)NH2 


445A 


tBu 


C(O) 


CH2 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 


446A 


tBu 


CHOH 


CH2 


CH2 


1 ,3,4-oxadiazol in-2-one-5-yl 


447A 


tBu 


C(Me)0H 


CH2 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 
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448A 


tBu 


C(O) 


CH(Me) 


CH2 


l,3,4-oxadiazolin-2-one-5-yl 


449A 


tBu 


CHOH 


CH(Me) 


CH2 


l,3,4-oxadiazolin-2-one-5-yl 


450A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 


451A 


tBu 


C(O) 


CH2 


CH2 


1 ,3,4-oxadiazolin-2-thione-5-yl 


452A 


tBu 


CHOH 


CH2 


CH2 


l,3,4-oxadiazo]in-2-thione-5-y] 


453A 


tBu 


C(Me)OH 


CH2 


CH2 


1 ,3,4-oxadiazolin-2-thione-5-yl 


454A 


tBu 


C(0) 


CH(Me) 


CH2 


1 ,3,4-oxadiazolin-2-thione-5-yl 


455A 


tBu 


CHOH 


CH(Me) 


CH2 


l,3,4-oxadiazolin-2-thione-5-yl 


456A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


1 ,3 ,4-oxadiazolin-2-thione-5-yl 


457A 


tBu 


C(O) 


CH2 


CH2 


imidazolidine-2,4-dione-5-yl 


45 8 A 


tBu 


CHOH 


CH2 


CH2 


imidazolidine-2,4-dione-5-yl 


459A 


tBu 


C(Me)OH 


CH2 


CH2 


imidazolidine-2,4-dione-5-yl 


460A 


tBu 


C(O) 


CH(Me) 


CH2 


imidazolidine-2,4-dione-5-yl 


461 A 


tBu 


CHOH 


CH(Me) 


CH2 


imidazolidine-2,4-dione-5-yl 


462A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


imidazolidine-2,4-dione-5-yl 


463A 


tBu 


C(0) 


CH2 


CH2 


isoxazol-3-ol-5-yl 


464A 


tBu 


CHOH 


CH2 


CH2 


isoxazol-3-ol-5-yl 


465A 


tBu 


C(Me)OH 


CH2 


CH2 


isoxazol-3-ol-5-yl 


466A 


tBu 


C(O) 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


467A 


tBu 


CHOH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


468A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 



Among other preferred compounds used in the method of the invention are also 
those represented by the formula: 




and pharmaceutically acceptable salts thereof; 
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wherein; 

said compound is selected from a compound code numbered IB thru 81B, with 
each compound having the specific selection of substituents Rg, R(> Lj, L2, and L3 
shown 

5 in the tow following the compound code number, as set out in the following Table 3 : 



Table 3 







Li 


L? 
z 


Li 


Rc 


IB 


tBu 


C(O) 


CH2 


O 


-C(0)NH-CH 2 -C(0)OH 


2B 


tBu 

V.J—' *-* 


CHOH 


CH2 


O 


-C(0)NH-CH 2 -C(0)OH 


3B 


tBu 


C(Me)OH 


CH2 


O 


-C(0)NH-CH 2 -C(0)OH 


4B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-CH 2 -C(0)OH 


5B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-CH 2 -C(0)OH 


6B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-CH 2 -C(0)OH 


7B 


tBu 


COD) 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 


8B 


tBu 

X*» 


CHOH 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 

X / X X X ✓ 


9B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 

\ ✓ x ✓ x x 


10B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-CH(Me)-C(0)OH 


11B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-CH(Me)-C(0)OH 


12B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-CH(Me)-C(0)OH 


13B 


tBu 


C(0) 


CH2 


0 


-C(0)NH-CH(Et)-C(0)OH 


14B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-CH(Et)-C(0)OH 


15B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-CH(Et)-C(0)OH 


16B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-CH(Et)-C(0)OH 


17B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-CH(Et)-C(0)OH 


18B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-CH(Et)-C(0)OH 


19B 


tBu 


C(O) 


CH2 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


20B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


21B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


22B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-C(Me) 2 -C(0)OH 

-f 


23B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


24B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-C(Me) 2 -C(0)OH 
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25B 


*-D n 

LdU 




PH9 


0 1 


-C(0)NH-CMe(Et)-C(0)OH 


O /CD 

2oB 


ldu 






o 1 


-C(0)NH-CMe(Et)-C(0)OH 


27B 


tBu 




PH9 


o 1 


-CfO)NH-CMe(Et)-C(0)OH 


28B 


tBu 


L,(V) 




O ! 


-C(0)NH-CMe(Et)-C(0)OH 


29B 


tBu 






o I 


-CfO)NH-CMe(Et)-C(0)OH 


30B 


Ibu 






o 


-CfONH-CMeCEO-CfO^OH 


31B 


LDU 


PffVl 


CH2 


0 1 


-C(0)NH-CH(F)-C(0)OH 


32B 


tBu 




PH9 


o 


-CfO > )NH-CH(F)-C(0)OH 


33B 


tBu 






o ! 


-CfO)NH-CH(F)-C(0)OH 


34B 


tBu 


p/pi\ 




O 1 


-CCO^NH-CHfFVCCOOH 


35B 


tBu 






n i 


-CCO^NH-CIKR-CfOOH 


36B 


tBu 






O 1 


-CCO^NH-CHfFi-CfOOH 


37B 


tbu 




PH9 


O 1 


-CCO , )NH-CH(CF3)-C(0)OH 


38B 


tBu 


punu ™ 


— puo 




-CrO^NH-CHfCFO-CfOlOH 


39B 


tBu 




PW9 




-CCO)NH-CH(CF*?)-C(0)OH 

I V^/ /I'll V/i Ay>». ^ y \ / ^ 


40B 


4- ID ii 

tBU 


p/ri^ 




o 


-C( r O , )NH-CH(CF3)-C(0)OH 


41B 


tBu 








1 -CCO)NH-CH(CF3)-C(0)OH 


4ZB 


U5U 


PfMp'lfYH 




o 


-C(0)NH-CH(CF 3 )-C(0)OH 


43B 


tBu 




PW9 


o 


-CfO^NH-CH(OH)-C(O)0H 


44B 


tBu 




PT49 


o 


1 -rCO^NH-CHfOHVCfOOH 


45B 


tBu 




PT49 


n 


i -.rrO^NH-CHCOHVC(0)OH 


46B 


tBu 








i -PrO^NH-CHCOHVC(0)OH 

i nil i wii^v/ii/ >— ' \ / 1 1 


47B 


tBu 


CrlUxl 




V-/ 


-PrO^NH-CHCOHVC(0)OH 

V^lVyli^lXA Wl^v/l^ v^^vx/^^*-* 


48B 


tBu 








-CCO^NH-CEKOH^-CfOOH 


49B 


tBu 




PH9 


o 


-CCO^NH-CHCcYclopropyD-CfOOH 

l \ \S /I'll 1 \ ^ ■» J / \ / 


50B 


tBu 


CxiUri 


PW9 


n 


i -ProWH-CHfcvclooropvlVCfOOH 


51B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-CH(cyclopropyl)-C(0)OH 


52B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-CH(cyclopropyl)-C(0)OH 


53B 


tBu 


CHOH 


CH(Me) 


o 


-C(O)NH-CH(cycl 0 propyl)-C(O)OH 


54B 


tBu 


C(Me)OH 


CH(Me) 


o 


-C(0)NH-CH(cyclopropyl)-C(0)OH 


55B 


tBu 


C(O) 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 
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56B 



57B 



58B 
59B 



60B 



61B 



62B 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



CHOH 



CH2 



C(Me)OH 



C(0) 



CHOH 



C(Me)OH 



C(O) 



CHOH 



CH2 



CH(Me) 



CH(Me) 



CH(Me) 



CH2 



CH2 



0 



O 



-C(0)NH-CH(Me)-C(0)OH 



-C(0)NH-CH(Me)-C(0)OH 



0 



0 



O 



O 



O 



-C(0)NH-CH(Me)-C(0)OH 



-C(0)NH-CH(Me)-C(0)OH 



-C(0)NH-CH(Me)-C(0)OH 



-C(0)NH-C(Me) 2 -C(0)OH 



-C(0)NH-C(Me) 2 -C(0)OH 



63B 



tBu 



C(Me)OH 



CH2 



O 



-C(0)NH-C(Me) 2 -C(0)OH 



64B 



65B 
66B 



tBu 



tBu 



tBu 



C(O) 



CH(Me) 



O 



-C(0)NH-C(Me) 2 -C(0)OH 



CHOH 



CH(Me) 



0 



C(Me)OH 



CH(Me) 



0 



-C(0)NH-C(Me) 2 -C(0)OH 



-C(0)NH-C(Me) 2 -C(0)OH 



67B 



68B 



69B 
70B 
71B 
72B 
73B 
74B 



75B 



76B 
77B 



78B 



79B 
80B 



81B 
82B 



tBu 



tBu 



tBu 
"tBu" 



tBu 



tBu 
"tBu 
"tBu" 



tBu 



tBu 
"tBu" 



tBu 



tBu 
~tBu 



tBu 



tBu 



C(O) 



CHOH 



C(Me)OH 



C(O) 



CHOH 



C(Me)OH 



C(O) 



CHOH 



C(Me)OH 



C(O) 



CHOH 



C(Me)OH 



C(O) 



CHOH 



C(Me)OH 



C(O) 



CH2 



O 



-C(O)NH-CF(Me)-C(0)0H 



CH2 



O 



-C(0)NH-CF(Me)-C(0)OH 



CH2 



CH(Me) 



CH(Me) 



CH(Me) 



CH2 



CH2 



O 



-C(0)NH-CF(Me)-C(0)OH 



O 



-C(O)NH-CF(Me)-C(0)0H 



O 



-C(0)NH-CF(Me)-C(0)OH 



O 



-C(0)NH-CF(Me)-C(0)OH 



O 



-C(0)NH-C(Me)(CF 3 )-C(0)OH 



O 



-C(0)NH-C(Me)(CF 3 )-C(0)OH 



CH2 



CH(Me) 



CH(Me) 



CH(Me) 



CH2 



CH2 



CH2 



CH(Me) 



O 



-C(0)NH-C(Me)(CF 3 )-C(0)OH 



O 



-C(0)NH-C(Me)(CF 3 )-C(0)OH 



O 



-C(0)NH-C(Me)(CF 3 )-C(0)OH 



O 



-C(0)NH-C(Me)(CF 3 )-C(0)OH 



O 



-C(0)NH-C(Me)(OH)-C(0)OH 



O 



-C(0)NH-C(Me)(OH)-C(0)OH 



O 



0 



-C(0)NH-C(Me)(OH)-C(0)OH 



-C(0)NH-C(Me)(OH)-C(0)OH 



83B 



tBu 



CHOH 



CH(Me) 



O 



-C(0)NH-C(Me)(OH)-C(0)OH 



84B 
85B 



tBu 
tBu 



C(Me)OH 



C(O) 



CH(Me) 



0 



-C(0)NH-C(Me)(OH)-C(0)OH 



CH2 



O 



-C(0)NH- 

C(Me)(cyclopropyl)C02H 
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0OJ3 


ldU 


CriUri 


ChLZ 


r\ 
U 


C(Me)(cyclopropyl)C02H 


o/d 


tBu 


C(Me)Uri 


/-~<T to 

CH2 


u 


C(Me)(cyclopropyl)C02H 


88B 


tBu 


C(O) 


CH(Me) 


V 


-C(U)JNri- 

i^ivie ^cycjopropyi )\~>KJ2r* 




tbu 


CriUri 




U 


L^^ivie^cycjopropyi 




tr>u 








v^jvic ^cyciuprupyi jk^kj^ti 


Ql P 


tPn 
LOU 


pfr^ 








OOP 


tPn 

LDU 






pi 




Q3P 


LDU 


cyvie JL/ri 


LnZ 


\J 


-L^U /iNivic- v^xi2"V^tJ )\Jr\ 


y4t> 


ldu 






r\ 
\J 




95B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NMe-CH 2 -C(0)OH 


96B 


tBu 


C(Me)OH 


CH(Me) 


o 


-C(0)NMe-CH 2 -C(0)OH 


97B 


tBu 


C(O) 


CH2 


0 


-C(0)NMe-CH(Me)-C(0)OH 


98B 


tBu 


CHOH 


CH2 


o 


-C(0)NMe-CH(Me)-C(0)OH 


99B 


tBu 


C(Me)OH 


CH2 


o 


-C(0)NMe-CH(Me)-C(0)OH 


100B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NMe-CH(Me)-C(0)OH 


1 nip 

J UlD 


LDU 


Lnun 




n 


-pr^^^JMp-Pv^^Mpvp^^^^H 


109P 
J.UZD 


tPn 
LDU 


PfMp^nW 
V^IVAC )\Jxx 




n 


-PrOWMp-PHrMpVP^O^OH 


irnp 

1LOD 


tPn 
LDU 






n 


-pr^^^^Mp-PWF^-p^o^^H 


1 HAT*. 


tPn 
LDU 




PW9 


n 


prnMsjMp-PT4/'FVP/ r n^nT4 


1 fKP 


LDU 




PPT9 






106R 








o 


-CCOWMe-CHrFVCCO'lOH 


107B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NMe-CH(F)-C(0)OH 


108B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-CH(F)-C(0)OH 


109B 


tBu 


C(O) 


CH2 


0 


-C(0)NMe-CH(CF 3 )-C(0)OH 


HOB 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-CH(CF 3 )-C(0)OH 


111B 


tBu 


C(Me)OH 


CH2 


o 


-C(0)NMe-CH(CF 3 )-C(0)OH 
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112B 


tBu 


C(0) 


CH(Me) 


0 


-C(0)NMe-CH(CF 3 )-C(0)OH 


113B 


tBu 


CHOH 


CH(Me) 


O 


-C(0)NMe-CH(CF 3 )-C(0)OH 


114B 


tBu 


C(Me)OH 


CH(Me) 


O 


-C(0)NMe-CH(CF 3 )-C(0)OH 


115B 


tBu 


C(O) 


CH2 


O 


-C(0)NMe-CH(OH)-C(0)OH 


116B 


tBu 


CHOH 


CH2 


O 


-C(0)NMe-CH(OH)-C(0)OH 


117B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NMe-CH(OH)-C(0)OH 


118B 


tBu 


C(0) 


CH(Me) 


O 


-C(0)NMe-CH(OH)-C(0)OH 


119B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NMe-CH(OH)-C(0)OH 


120B 


tBu 


C(Me)OH 


CH(Me) 


O 


-C(0)NMe-CH(OH)-C(0)OH 


121B 


tBu 


C(O) 


CH2 


O 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


122B 


tBu 


CHOH 


CH2 


O 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


123B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


124B 


tBu 


C(O) 


CH(Me) 


O 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


125B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


126B 


tBu 


C(Me)OH 


CH(Me) 


O 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


127B 


tBu 


C(O) 


CH2 


0 


-C(0)NMe-C(Me) 2 -C(0)OH 


128B 


tBu 


CHOH 


CH2 


O 


-C(0)NMe-C(Me)2-C(0)OH 


129B 


tBu 


C(Me)OH 


CH2 


0 


-C(O)NMe-C(Me) 2 -C(0)OH 


130B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NMe-C(Me) 2 -C(0)OH 


131B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NMe-C(Me) 2 -C(0)OH 


132B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-C(Me) 2 -C(0)OH 


133B 


tBu 


C(O) 


CH2 


o 


-C(0)NMe-CF(Me)-C(0)OH 


134B 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-CF(Me)-C(0)OH 


135B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NMe-CF(Me)-C(0)OH 


136B 


tBu 


C(O) 


CH(Me) 


o 


-C(0)NMe-CF(Me)-C(0)OH 
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137B 


tBu 


CHOH 


CH(Me) 


O 


-C(0)NMe-CFfMeVC(O)0H 


138B 


tBu 


C(Me)OH 


CHCMe) 


0 


-C(0)NMe-CFfMeVC(OK)H 


139B 


tBu 


C(O) 


CH2 


0 

X^ 


-C(0)NMe-C(MeVCF^VC(O^OH 


MOB 


tBu 


CHOH 

X^ JL «■* A- 


CH2 


o 




141B 


tBu 


C(Me)0H 


CH2 


o 




142B 


tBu 


C(O) 


CH(Me) 


o 


-CfOiNMe-CflVleYCF^-O'O'iOH 


143B 


tBu 


CHOH 


CHfMe) 

V-> J> JL y Jk T JL V* / 


o 


-CfOYNMe-CfMeVCF^VfYO^OH 


144B 


tBu 


C(Me)OH 


CH(Me) 


o 


-CfOYNMe-CfMeVCF^VCf'O'iOH 


145B 


tBu 


C(O) 


CH2 


o 


-CfOiNMe-CfMpVOHVCfO'iOH 


146B 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-C(Me)(OH)-C(0)OH 


147B 


tBu 


CflVIelOH 


CH2 


n 




148B 


tBu 


C(O) 


CH(Me) 


O 


-C(0)NMe-C(Me)(OH)-C(0)OH 


149B 


tRn 






n 




150B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-C(Me)(OH)-C(0)OH 


X «J JL XJ 


tRn 

I JL> U 






n 


-^^jjNjvie-u^jviexcycjopropyi 
C(0)OH 


152B 


tRn 






n 


^*/OMvTA/Ic» r"V\/f<* V/~i7/->l /^t-»i-^t-»i f 1 N 

-v^^L/^iNivie-\^^ivie^cycjopropyi 
C(0)OH 


153B 


tRn 


^^IVIC )yjxx 




n 


-v^^u jiN ivie-u vmej^cycjopropyi y 
C(0)OH 


154B 


LU LI 






n 


-^^u jri jvie-v^ivje j^cycjopropyi y 


155B 


tBu 


CHOH 


CH^Mp^i 


o 


-^^vj^iNivic-v^^ivic^cycjopropyj y 


156B 


tBu 


CCMe^OH 


\->X X\lVX\s J 


o 


-^^w^iNjvic-v^^ivic^^L.yL'Jupi ^pyi /" 

C(0)OH 


157B 


tBu 


C(0) 


cm 


0 


-C(0)-N(Me)-5-tetrazoly] 


158B 


tBu 


CHOH 


cm 


0 


-C(0)-N(Me)-5-tetrazoly] 


159B 


tBu 


C(Me)OH 


cm 


0 


-C(0)-N(Me>5-tetrazolyl 


160B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)-N(Me)-5-tetrazolyl 


161B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)-N(Me)-5-tetrazolyl 
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162B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)-N(Me)-5-tetrazolyl 



Among other preferred compounds used in the method of the invention are also 
those represented by the formula: 




and pharmaceutical^ acceptable salts thereof; 
wherein; 

said compound is selected from a compound code numbered 1C thru 162C, with 
each compound having the specific selection of substituents Rg, Rc» Lj, L2, and L3 
1 0 shown 

in the row following the compound code number, as set out in the following Table 4 : 



Table 4 







L3 


L2 


Ll 


R C 


1C 


tBu 


C(0) 


CH2 


CH2 


-C(0)NH-CH 2 -C(0)OH 


2C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-CH 2 -C(0)OH 


3C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NH-CH 2 -C(0)OH 


4C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NH-CH 2 -C(0)OH 


5C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-CH 2 -C(0)OH 


6C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NH-CH 2 -C(0)OH 


7C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


8C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


9C 


tBu 


C(Me)OH 


CH2 . 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


10C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


11C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


12C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


13C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NH-CH(Et)-C(0)OH 
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14C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-CH(Et)-C(0)OH 


15C 


tBu 


C(Me)OH 

X X 


CH2 


CH2 


-C(0)NH-CH(Et)-C(0)OH 


16C 


tBu 


C(0) 

X X 


CH(Me) 

\ X 


CH2 


-C(0)NH-CH(Et)-C(0)OH 


17C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-CH(Et)-C(0)OH 

X X X X X X 


18C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NH-CH(Et)-C(0)OH 

x x \xx/ 


19C 


tBu 


C(0) 


CH2 


CH2 


-C(0)NH-C(Me) 2 -C(0)OH 

X/ x / ** x X 


20C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-C(Me) 2 -C(0)OH 


21C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NH-C(Me) 2 -C(0)OH 


22C 


tBu 


C(O) 


CH(Me) 

\ X 


CH2 


-C(0)NH-C(Me) 2 -C(0)OH 

X X x x ^ x x 


23C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-C(Me) 2 -C(0)OH 

\ X ^ x » x x 


24C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NH-C(Me) 2 -C(0)OH 


25C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NH-CMe(Et)-C(0)OH 


26C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-CMe(Et)-C(0)OH 


27C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NH-CMe(Et)-C(0)OH 

XX X X x x 


28C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NH-CMe(Et>C(0)OH 

\ f \ x X x 


29C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-CMe(Et)-C(0)OH 


30C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NH-CMe(Et)-C(0)OH 

X / X X X / 


31C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NH-CH(F)-C(0)OH 


32C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-CH(F)-C(0)OH 


33C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NH-CH(F)-C(0)OH 


34C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NH-CH(F)-C(0)OH 

XX X X x X 


35C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-CH(F)-C(0)OH 


36C 


tBu 


C(Me)OH 


CH(Me) 

X X 


CH2 


-C(0)NH-CH(F)-C(0)OH 

X X \ X x X 


37C 


tBu 


C(O) 


cm 


CH2 


-C(0)NH-CH(CF 3 )-C(0)OH 


38C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-CH(CF 3 )-C(0)OH 

X X X **X x X 


39C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NH-CH(CF 3 )-C(0)OH 


40C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NH-CH(CF 3 )-C(0)OH 


41C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-CH(CF 3 )-C(0)OH 


42C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NH-CH(CF 3 )-C(0)OH 


43C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NH-CH(OH)-C(0)OH 


44C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-CH(OH)-C(0)OH 
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45C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NH-CH(OH)-C(0)OH 


46C 


tBu 


C(O) 


CHCMe) 

'X x\ -i 'iv y 


CH2 


-C(0)NH-CHCOH)~CCO)OH 


47C 


tBu 


CHOH 


CHCMe) 


CH2 

V/Jl x^ 


-CCO)NH-CHCOH)-CCO)OH 


48C 


tBu 


CCMe^OH 


CHCMe") 

wX l^XYXV ) 


CH2 

V — ' -I XX. 


-CCO)NH-CHCOHVCCOK)H 

v->y v/i ^x* v^xx^vyxxy \^yv/v/ix 


49C 


tBu 


C(O) 

\s\\J/ 


CH2 

V/l XX. 


CH2 

VwX XX 


-CCONH-CHCcvclooroDvlVCCO^OH 


50C 


tBu 


CHOH 

V^X IV1 X 


CH2 

V— -J. xx 


CH2 

V— '1 lx 


-CCO^NH-CHCcvclonroDvlVCCO'lOH 

Vyv^i iXX \wX V*-J \JyJX V/U V X y ^ \^ y V-/X X 


51C 


tBu 


CfMe,OH 


CH2 

V>X xx 


CH2 


-CCO^NH-CHCcvclonronvlVCCOiOH 

y \s ji. y x x v^x x^w y ^x \jvji \JyJ j xy yv/xx 


52C 


tBu 

\-X-f xX 


' CCO, 


CHCMe, 

v^x x^xvxi^ y 


CH2 

v^X XX 


-CCO^NH-CHCcvclonroDvlVCCO^OH 


53C 


tBu 


CHOH 

V — J. i W J. X 


CHCMe, 


CH2 

V — -X XX 


-CCO^NH-CHCcvclonroDvlVCCO^OH 

v.-* ^ w y i x x v^x x^uyvnjui uuyi y >^<yv_/ yvvxx 


54C 


tBu 

t XJ u 


CrMe^OH 


CHCMe') 


CH2 

V^X XX 


-CCO^NH-CHCcvclooroDvlVCCO^OH 


55C 


tBu 

VXJ u 


ceo, 


CH2 

V^X XX* 

I 


CH2 

vl XX 


-CCOWH-CHCMeVCCOiOH 

v«^v/yi ixx vxi^ivxvy v^^vy / vxx 


56C 


tBu 


CHOH 

V^X 1VJI X 


CH2 

V-fX xx 


CH2 

\yX XX 


-CCO^NH-CHCMeVCCOiOH 


57C 


tBu 

LXJ ix 


CCMe,OH 


CHE 

V'X xx* 


CH2 

\_*X XX 


-CCOWH-CHCMeVCCO^OH 

\xl V//X lXX VrXXllVXv / \/ / x 


58C 


tBu 

LX— * 14 


CCO, 


CHCMe, 

v-'X x^xvxv/ y 


CH2 

N — X XX 


-CCO,NH-CHCMeVCCOiOH 

v^i v/yi ixx \_«xx^xvxv^y j\yxx 


59C 


tBu 


CHOH 

v*x xvyx x 


v^x lyjvxt' y 


CH2 

\~rX XX 


-CCOWH-CHCMeVCCO^OH 

v^^wyx^ixx v-/Xx^xvxwy V/^v/yvyxx 


60C 


tBu 

LXJ u 


CCMe,OH 


CHCMe, 

v^x x^ayxg* y 


CH2 

Vw^X XX 


-CCOiNH-CHCMeVCCO^OH 

v^yv/yx yx x v^xx^xvx^y v^. ^ j\-s x x 


61C 


tBu 

KXJ u 


CCOj 


CH2 


CH2 

V~*X XX 


-CCOiNH-CCMe^-CCO^OH 


62C 


tBu 

iaj la 


CHOH 


CH2 


CH2 

V— 'X XX 


-CCOiNH-CCMe^-CCO^OH 


63C 


tBu 

lX-» tx 


CCMe^OH 


CH2 

V^X XX- 


CH2 

V->X XX 


-CCO,NH-CCMeVCCO,OH 

v/^v/y* ixx v^^xvxwy^ v^^v-/ yv/xx 


64C 


tBu 


ceo, 


CHCMe 1 ) 

v^x i^i'iv y 


CH2 

\^X XX 


-CCO^NH-CCMeVCCO,OH 


65C 


tBu 


CHOH 

V"X IV* X 


CHCMe, 


CH2 

V 1. XX 


-CCO,NH-CCMe,?-CCO)OH 


66C 


tBu 


CCMe,OH 


CHCMe, 

v^x j,^iyiv y 


CH2 

\^>X XX 


-CCOWH-CCMe^-CCOiOH ! 


67C 


tBu 


CCO^ 


CH2 


CH2 

v>x xx 


-CCO,NH-CFCMeVCCO,OH 

V>V Vy /J iXl V>X ylTXv y V^^v/ /\/XX 


68C 


tBu 


CHOH 


CH2 

V^JL XX< 


CH2 

V^X XX 


-CCO,NH-CFCMe,-CCOiOH 

v^^v/yx^ixx v_sX ^XTXwy v^^v/yv'xx 


69C 


tBu 


CCMe,OH 

V_*> YX V> J\J X X 


CH2 

\^X xz. 


CH2 


-CCOiNH-CFCMeVCCO'lOH 

^w^vxyx^ixx vi yXTXi^y v^^vyyv/ix 


70C 


tBu 


C(O) 


CHCMe) 


CH2 


-CCO)NH-CF(Me)-CCO)OH 


71C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-CF(Me)-C(0)OH 


72C 


tBu 


C(Me)OH 


CH(Me) 
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Method of Making the Compounds Used in the Method of the Invention: 
Compounds used in the method of the invention represented by formula (I) may be 
prepared by the methods set out below. It will be understood by one skilled in the 
5 chemical arts that the reactants may be varied to analogous molecules to provide desired 
substitutions in the final reaction product. 
Definitions of symbols used in the Schemes: 

(PhO)2P(0)N3 - diphenyl phosphorus azide 

BBr3 - boron tribromide 
1 0 BF3-OEt2 - boron trifluoride etherate 

BnBr - benzyl bromide 

CH3CN - acetonitrile 

DMAP - 4-(dimethylamino)pyridine 

DMF - N,N-dimethylformamide 
1 5 DMSO - dimethylsulf oxide 

DPPF - dichloro[l,r-bis(diphenylphosphino)ferrocene 

DPPB - l,4-bis(diphenylphosphino)butane 

EDCI - 3-Ethyl-l-[3-(dimethylamino)propyl]carbodiimide hydrochloride 
Et3N - triethylamine 
2 0 EtOH - ethanol 
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H2NCH2C02Me - methyl glycinate 
HN(OMe)Me - N-methyl-O-methyl hydroxylamine 
HNMe2 - dimethyl amine 
K2C03 - potassium carbonate 
5 KOH - potassium hydroxide 

LAH - lithium aluminum hydride 
LiHMDS - lithium hexamethyldisilazide 
mCPBA - meta-chloroperbenzoic acid 
Mel - methyl iodide 

1 0 MeOH - methanol 

NaBH4 - sodium borohydride 

NaH - sodium hydride 

Nal - sodium iodide 

NMP - N-methylpyrrolidin-2-one 

1 5 Na-S-R3 - sodium alkylmercaptide 

PBr3 - phosphorus tribromide 
Pd(OAc)2 - palladium (II) acetate 
Pd-C - palladium on carbon 
pTSA - para-toluenesulfonic acid 

2 0 Pyr - pyridine 

R2MgBr - alkyl magnesium bromide 
R3MgBr - alkyl magnesium bromide 
RSMgBr - alkyl magnesium bromide 
R2S(0)2NH2 - alkylsulfonamide 

2 5 tBuC(0)CH2Br - 2-bromopinacolone 

Tf20 - triflic anhydride 
TFA - trifluoroacetic acid 
THF - tetrahydrofuran 



30 Description of the Schemes: 

Preparation of diphenyl acid and diphenyl acylaminotetrazole (Scheme 1). 
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A mixture of 3-substituted-4-hydroxy benzoic acid la and methanol is treated with HC1 
(gas) to yield methyl benzoate ester h Methyl benzoate ester 1 is reacted with excess 
alkyl magnesium bromide to produce tertiary alcohol 2. Tertiary alcohol 2 is converted to 
phenol 4 by reaction with O-benzyl-2-substituted phenol 3a and BF3-Et20. O-benzyl-2- 
5 substituted phenol 3a is derived from the reaction of 2-substituted phenol 3 with 
benzylbromide and NaH, Phenol 4 is reacted with triflic anhydride/pyridine to give 
triflate 5 which is subjected to methoxycarbonylation with Pd(OAc)2, DPPF, CO (689- 
6895 KPa), methanol and triethylamine in either DMF or DMSO at 80-100 °C to yield 
methyl ester 6. DPPB may be used instead of DPPF for the methoxycarbonylation 
1 0 reaction. Methyl ester 6 is subjected to palladium catalyzed hydrogenolysis and alkylated 
with NaH/pinacolone bromide to give ketone 7. Ketone 7 is sequentially reacted with 
sodium borohydride/MeOH and potassium hydroxide/EtOH/H20/ 80 °C to produce acid 

8. Acid 8 is coupled with EDCI, DMAP and 5-aminotetrazole to give acylamino tetrazole 

9. Acid 8 is also coupled with EDCI, DMAP and alkylsulfonamide to give 
1 5 acylsulfonamide 9a. 

Preparation of functionalized sidechain analogs (Scheme 2). 

Ester 6 is reduced with LAH to give benzyl alcohol 10. Benzyl alcohol 10 is converted to 
benzylic bromide ii with PBr3 and alklylated with the enolate of pinacolone to afford 

2 0 ketone 12. Ketone 12 is transformed into keto-ester 14 via Pd-C catalyzed 

hydrogenolysis, triflate formation with triflic anhydride/pyridine and palladium catalyzed 
methoxycarbonylation. Keto-ester 14 is subjected to sodium borohydride reduction and 
potassium hydroxide hydrolysis to produce alcohol-acid 15. Alcohol-acid 15 is coupled 
with EDCI/Et3N/DMAP/R4NHCH2C02Me and hydrolyzed with LiOH/EtOH/H20 to 
25 afford amide-acid 15a. 

Preparation of alkylated pinacolol sidechain (Scheme 3). 

Ketone 7 is alkylated with LiHMDS/Mel and reduced with NaBH4/MeOH to give alcohol 
16. Alcohol 16 is hydrolyzed with potassium hydroxide to afford alcohol-acid 17. 

3 0 Alcohol-acid 17 is reacted sequentially with 1) EDCI/Et3N/DMAP/R4NHCH2C02Me; 

and 2) LiOH/EtOH/H20 to give amide-acid 17a. 
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Preparation of alkylsulfonylmethy] sidechain analogs (Scheme 4). 
Benzylic bromide 11 is reacted with sodium alkylmercaptide and oxidized with mCPBA 
to give sulfone 18, Sulfone 18 is hydrogenolyzed with Pd-C/H2 and alkylated with 
pinacolone chloride, potassium carbonate and sodium iodide to produce ketone sulfone 
19. Ketone sulfone 19 is reduced with sodium borohydride to afford alcohol sulfone 20. 

Preparation of unsymmetrical central link diphenyl scaffold (Scheme 5). 
3-Substituted-4-hydroxybenzoic acid is coupled with EDCI/N-methy-N- 
methoxyamine/DMAP and alkylated with benzyl bromide to give amide 21, Amide 21 is 
sequentially reacted with R2MgBr and R3MgBr Grignard reagents to afford tertiary 
alcohol 23. Alcohol 23 is reacted with 2-substituted phenol 3 and BF3-OEt2 to produce 
diphenylalkane 24. Diphenylalkane 24 is reacted with triflic anhydride/pyridine and 
methoxycarbonylated with Pd(OAc)2, (DPPF or DPPB), carbon monoxide, MeOH, and 
Et3N to give ester 26. Ester 26 is hydrogenolyzed with Pd-C/H2 and alkylated with 
pinacolone bromide to yield ketone ester 27. Ketone ester 27 is reduced with sodium 
borohydride and hydrolyzed with potassium hydroxide to afford alcohol-acid 28. 
Alcohol-acid 28 is coupled with EDCI/Et3N/DMAP/R4NHCH2C02Me and hydrolyzed 
with LiOH/EtOH/H20 to afford amide-acid 28a. 



Preparation of tertiary alcohol sidechain analog (Scheme 6). 

Phenol 4 is alkylated with pinacolone bromide and reacted with MeMgBr or EtMgBr to 
give alcohol 29. Alcohol 29 is hydrogenolyzed with Pd-C/H2, reacted with triflic 
anhydride/pyridine and methoxycarbonylated to afford ester 30. Ester 30 is hydrolyzed 
with potassium hydroxide, coupled with EDCI/Et3N/DMAP/R4NHCH2C02Me, and 
hydrolyzed to produce tertiary alcohol amide-acid 31. 

w 

Preparation of direct linked tetrazole (Scheme 7). 

Acid 8 is reacted with formamide and sodium methoxide to give primary amide 32. 
Primary amide 32 is treated with trifluoroacetic acid and methylene chloride followed by 
2-chloro-l,3-dimethyl-2-imidazolinium hexafluorophosphate to give nitrile 33. Nitrile 33 
is reacted with sodium azide and triethylammonium hydrochloride in N-methylpyrrolidin- 
2-one to afford tetrazole 34. 
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Preparation of amide (Scheme 8). 

Acid 8 is reacted with diphenyl phosphorus azide and triethylamine followed by treatment 
with dimethylamine and 4-(dimethylamino)pyridine to yield amide 35. 

Preparation of esters (Scheme 9). 

Acid 8 is treated with sodium iodide and N,N-dimethyl-2-chloroacetamide to give ester 
36. Acid 8 is treated with sodium iodide and N-morpholinocarbonylmethyl chloride to 
give ester 37. 

Alternative Synthesis of Diphenyl alky] Scaffold (Scheme 10). 
Phenol 2 is heated with pTSA to give olefin 38. Olefin 38 is alkylated with 2- 
chloropinacolone and reacted with a 2-substituted phenol/BF3-OEt2 to yield phenol 40. 
Phenol 40 is converted to the corresponding phenolic triflate and reduced to alcohol 41 . 
Alcohol 41 is methoxycarbonylated to afford ester 42. Ester 42 is hydrolyzed to produce 
acid 8. 

Synthesis of Pentynol Phenyl alkyl Phenyl Acids (Scheme 11). 

Ester 26 is hydrogenolyzed with Pd-C/H2 and reacted with Tf20/pyridine to give triflate 
43. Triflate 43 is sequentially reacted with 1) TMS-acetylene, PdC12(PPh3)2, Et3N, and 
DMF and 2) CsF and water to afford acetylene 44. Acetylene 44 is treated with 
Zn(OTf)2/t-butyl aldehyde/chiral auxiliary (with or without) to give alcohol 46. 
Alternatively, acetylene 44 is reacted with LiHMDS/ketone 45 to give alcohol 46. 
Alcohol 46 is hydrolyzed with KOH/EtOH/H20 to afford acid 47. Acid 47 is 
sequentially reacted with 1) EDCI/Et3N/DMAP/R4NHCH2C02Me and 2) 
LiOH/EtOH/H20 to give amide-acid 48. 

Synthesis of Cis-Pentenol Phenyl alkyl Phenyl Acids (Scheme 12). 

Amide-acid 48 is hydrogenated with Lindlar catalyst to afford cis-pentenol amide-acid 49. 

Synthesis of trans-Pentenol Phenyl Alkyl Phenyl Acids (Scheme 13). 
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Triflate 25 is sequentially reacted with 1) TMS-acetylene, PdC12(PPh3)2, Et3N, and DMF 
and 2) CsF and water to afford acetylene 50. Acetylene 50 is treated with Zn(OTf)2/t- 
butyl aldehyde/chiral auxiliary (with or without) to give alcohol 51. Alternatively, 
acetylene 50 is reacted with LiHMDS/ketone 45 to give alcohol 51. Alcohol 51 is 
reduced with LAH or DiB AH to afford trans-pentenol 52. Trans-pentenol 52 is 
sequentially reacted with 1) Pd-C/H2; 2) Tf20/pyridine; 3) Pd(OAc)2, DPPF, CO, 
MeOH, Et3N, DMF; 4) KOH/EtOH/H20; 5) EDCI/Et3N/DMAP/R4NHCH2C02Me; and 
6) LiOH/EtOH/H20 to give trans-pentenol amide-acid 53. For reaction step 3, DPPB and 
DMSO. 
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Scheme 1: Synthesis of Dipheny] Scaffold 
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Scheme 2: Synthesis of Functionalized of Sidechain Analogs 
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Scheme 3: Synthesis of Alkyl Pinacolol Sidechain 
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Scheme 4: Synthesis of Alkylsulfonylmethyl Sidechain Analogs 
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Scheme 5: Synthesis of Unsymmetrical Central Link Diphenyl Scaffold 
o 
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R2. 




Scheme 6: Synthesis of Tertiary Alcohol Sidechain 
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Scheme 7: Synthesis of Direct Linked Tetrazole 
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Scheme 8: Synthesis of Amide 
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Scheme 9: Synthesis of Ester Prodrugs 
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HO 



Scheme 10: Alternative Synthesis of Diphenyl Alkyl Scaffold 
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Scheme 11: Synthesis of Pentynol Phenyl Alkyl Phenyl Acids 
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Scheme 12: Synthesis of Cis-Pentenol Phenyl Alky] Phenyl Amide-Acids 
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Scheme 13: Synthesis of Trans-Pentenol Phenyl Alkyl Phenyl Amide-Acids 
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EXAMPLES 

Abbreviations: 

The following examples use several standard abbreviations, for example; 
"RT" is room temperature, "Rt" or t ret are symbols for retention time, and "Hex" 
refers to hexanes 

Concentration is performed by evaporation from RT to about 70°C under vacuum (1- 
10mm) 

Example 1 

Preparation of racemic 3'-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3 , -[4- 
methoxycarbony]-3-methylphenyl]pentane. 




A . 3 1 ,3 ' -B is [4-hydrox y- 3 -methylpheny 1] pentane. 




To a mixture of o-cresol (196 g, 1.81 mol) and 3-pentanone (60 ml, 0.57 mol) 
is added metbanesulfonic acid (45 ml, 0.69 mol) and stirred for 3 days. The reaction 
is basified to pH 8 with satd Na 2 C0 3 and extracted with EtOAc. The organic layer is 
washed with water (6 X 500 ml), Na 2 S0 4 dried, concentrated, chromatographed (2 kg 
Si02, Hex to 80% EtOAc/Hex), and triturated with Hex to give the title compound as 
a white solid (100 g,61%). 
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NMR 400 mHz(DMSO): 8 0.49 (t, J = 7.3 Hz, 6H), 1.91 (q, J = 7.3 Hz, 4H), 2.02 (s, 
6H), 6.61 (d, J = 8.3 Hz, 2H), 6.73 (d, J = 8.3 Hz, 2H), 6.76 (s, 2H), 8.94 (s, 2H). 
' High Res. EI-MS: 284.1794; calc. for C19H24O2: 284.1776 

5 B. 3'-[4-(2-Oxo-3,3-dimethylbutoxy)-3-methy]phenyl)]-3'-[4-hydroxy-3- 

methylphenyl]pentane. 




To a mixture of 60% NaH disp (8.0 g, 200 mmol) and DMF (600 ml) is added 
3,3-bis[4-hydroxy-3-methylphenyl]pentane (56.88 g, 200 mmol) and stirred for 2 h. 

10 To the reaction is added 3,3-dimethyl- l-bromo-2-butanone (26.93 ml, 200 mmol) 
dropwise and stirred overnight. The solvent is removed in-vacuo. To the resulting 
residue is added EtOAc/water (800 ml/200 ml), acidified to pH 3 with 5N HC1, and 
partitioned. The organic layer is washed with water (2X), brine, Na2S0 4 dried, 
concentrated, and chromatographed (3 kg Si0 2 , hex to 15% EtOAc/hex) to give the 

15 title compound as a white solid (35 g, 46%). 

NMR (300mHz, DMSO): 8 0.52 (t, J = 7.3 Hz, 6H), 1.16 (s, 9H), 1.95 (q, J = 7.3 Hz, 
4H), 2.04 (s, 3H), 2.12 (s, 3H), 5.05 (s, 2H), 6.57 (d, J = 9.1 Hz, 1H), 6.63 (d, J = 8.1 
Hz, 1H), 6.81 (m, 2H), 8.97 (s, 1H). 
ES-MS: 400(M+NH4). 

20 
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C. 3 , -[4-(2-Oxo-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4- 
trifluoromethylsulfonyloxy-3-methy]phenyl]pentane 




To a 0 °C solution of 3 , -[4-(2-oxO"3,3-dimethylbutoxy)-3--nlethylphenyl)]-3 , - 
[4-hydroxy-3-methylphenyl]pentane(20 g, 52 mmol), pyridine (30 ml) is added Tf 2 0 
(9.7 ml, 57 mmol). The mixture is warmed to RT and stirred 14 h. The reaction is 
concentrated. The residue is partitioned between Et 2 0/1N HC1. The organic layer is 
washed with water, brine, Na 2 S0 4 dried, concentrated, and chromatographed (hex to 
10% EtOAc/hex) to give the title compound as an oil (26.3 g, 98%). 
NMR (300mHz, DMSO): 8 0.53 (t, J = 7.3 Hz, 6H), 1.16 (s, 9H), 2.04 (q, J = 7.3 Hz, 
4H), 2.14 (s, 3H), 2.28 (s, 3H), 5.07 (s, 2H), 6.61 (d, J = 8.8 Hz, 1H), 6.86 (dd, J = 
2.2, 8.8 Hz, 1H), 6.91 (d, J = 1.8 Hz, 1H), 7.10 (dd, J = 2.2, 8.8 Hz, 1H), 7.25 (m, 
2H). 

ES-MS: 532.5 (M+NH4). 



D. 3 , -[4-(2-Hydroxy-3,3-dimethylbutoxy>3-methylphenyl]-3 , -[4- 
trifluoromethylsulfonyloxy-3-methylphenyl]pentane. 
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To a 0 °C mixture of 3 , -[4-(2-oxo-3,3--dimethylbutoxy)--3-methy]phenyl]-3 , -[4- 
trifluoromethylsulfonyloxy-3-niethylphenyl]pentaiie (25.5 g, 49.5 mmol) and MeOH (200 
ml) is added NaBHU (2.63 g, 59.4 mol) in portions. After stirring for 15 m, the reaction is 
allowed to warm to RT and stirred for 16 h. The reaction is concentrated and partitioned 
5 between Et 2 0/1N HC1. The organic layer is washed with water, Na 2 S0 4 dried, and 
concentrated to give the title compound as an oil(26.0 g, quant). 
NMR (300mHz, DMSO): 5 0.55 (t, J = 7.3 Hz, 6H), 0.92 (s, 9H), 2.04 (q, J = 7.3 Hz, 
4H), 2.11 (s, 3H), 2.28 (s, 3H), 3.46 (m, 1H), 3.76 (m, 1H), 4.03 (m, 1H), 4.78 (d, J = 
5.5 Hz, 1H), 6.89 (m, 3H), 7.10 (dd, J = 1.8, 8.8 Hz, 1H), 7.23 (m, 2H). 
10 High Res. EI-MS, m/e: 516.2171; calc. for C 2 6H35F 3 0 5 S: 516.2157. 

E. 3^[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4- 
methoxycarbonyl-3-methylphenyl]pentane. 

15 A mixture of 3 , -[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4- 

trifluoromethylsulfonyloxy-3-methylphenyl]pentane (27 g, 52.2 mmol), Pd(OAc) 2 (1.2 
g, 5.22 mmol), Dppf (5.8 g, 10.4 mmol), MeOH (21 ml, 522 mmol), Et 3 N (22 ml, 157 
mmol), and DMF (100 ml) is pressurized with carbon monoxide (1000 psi) and heated 
to 110 °C for 48 h. After cooling, the reaction is filtered through diatomaceous earth 

2 0 with EtOAc wash. The filtrate is diluted with 1:1 Et 2 0:EtOAc, washed with IN HC1, 
and filtered through diatomaceous earth, Na 2 SC>4 dried, concentrated, and 
chromatographed (hex to 10% EtOAc/hex) to give the title compound (14 g, 63%). 
NMR 300 MHz(DMSO): 5 0.54 (t, J = 7.3 Hz, 6H), 0.92 (s, 9H), 2.04 (q, J = 7.3 Hz, 
4H), 2.09 (s, 3H), 2.46 (s, 3H), 3.45 (m, 1H), 3.76 (m, 4H), 4.02 (m, 1H), 4.78 (d, J = 5.5 

25 Hz, 1H), 6.83 (m, 2H), 6.92 (dd, J = 2.2, 8.4 Hz, 1H), 7.07 (m, 2H), 7.74 (d, J = 8.1 Hz, 
1H). 

High Res. FAB-MS: 426.2750; calc. for C27H 38 0 4 : 426.2770. 



WO 2004/063345 



PCT/US2004/000005 



-137- 

Example 2 

Preparation of racemic 3 , -[4-(2-hydroxy-33-dirnethy]butoxy)-3-methylphenyl]-3 , -[4- 
carboxy]-3-methylphenyl]pentane. 




A mixture of 3 , -[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4- 
methoxycarbonyl-3-methylphenyl]pentane (8.3 g, 19.4 mmol), EtOH (100 ml), water 
(100 ml) is added KOH (10.8 g, 97 mmol) and heated to 75 °C for 8 h. The reaction 
is concentrated with a stream of nitrogen and the residue is partitioned between 1:1 

1 0 Et 2 0:EtOAc and IN HC1. The organic layer is washed with water, Na 2 S0 4 dried, 
concentrated, and chromatographed (gradient 20% EtOAc/MeCl 2 to 30% 
EtOAc/CHCl 3 ) to give the title compound as a white foam (7.85 g, 95%). 
NMR mHz(DMSO): 8 0.54 (t, J = 7.3 Hz, 6H), 0.92 (s, 9H), 2.05 (q, J = 7.3 Hz, 4H), 
2.10 (s, 3H), 2.47 (s, 3H), 3.45 (m, 1H), 3.76 (m, 1H), 4.02 (dd, J = 3.3, 9.9 Hz, 1H), 

15 4.78 (d, J = 5.1 Hz, 1H), 6.83 (m, 2H), 6.92 (dd, J = 1.8, 8.4 Hz, 1H), 7.05 (m, 2H), 
7.72 (d, J = 8.1 Hz, 1H), 12.60 (br s, 1H). 
High Res. ES-MS: 435.2498; calc. for C 2 6H360 4 +Na: 435.2511 



Example 3A and Example 3B 
2 0 Preparation of enantiomers of 3'-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'- 
[4-carboxyl-3-methylphenyl)]pentane. 
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A mixture of racemic 3 , -[4-(2-hyd^oxy-3,3-dimethy]butoxy)-3-methy]pheny]]-3 , - 
[4-carboxyl-3-me%lphenyl)]pentane, Example 3, is chromatographed with a ChiralPak 
AD column to give enantiomer 1, Example 3A (110 mg, 37%) and enantiomer 2, 
Example 3B (110 mg, 37%) . 

Enantiomer 1, Example 3 A 

HPLC: ChiralPak AD (4.6X250 mm); 0.1% TFA/20% IPA/80% heptane; 1 ml/m 
(flow rate); Rt = 6.2 m 
NMR eq. To Example 2. 

High Res. ES-MS: 411.2521; calc. for C 2 6H 36 0 4 -H: 411.2535 
Enantiomer 2, Example 3B 

HPLC: ChiralPak AD (4.6X250 mm); 0.1% TFA/20% LPA/80% heptane; 1 ml/m 
(flow rate); Rt = 7.3 m 
NMR eq. To Example 2. 

High Res. ES-MS: 413.2728; calc. for C 2 6H 36 04+H: 413.2692 
Example 3A Alternate method 

Preparation of enantiomer 1 of 3'-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]- 
3'-[4-carboxyl-3-methylphenyl]pentane from enantiomer 1 of 3'-[4-(2-hydroxy-3,3- 
dimethylbutoxy)-3-methylphenyl]-3'-[4-methoxycarbonyl-3-methylphenyl]pentane. 
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Using a procedure analogous to Example 2, enantiomer 1 of 3'-(4-(2-hydroxy-3,3. 

dimethylbutoxyJ-S-raethylphenyll-S'-H-methoxycarbonyl-S-methylphenyllpentane, 
Example 4A, gave the title compound as a glassy solid (1.3 g, quant). 

Enantiomer 1, Example 3A 

HPLC: ChiralPak AD (4.6X250 mm); 0.1 % TFA/20% IPA/80% heptane; 1 ml/m 
(flow rate); Rt = 7.0 m 
NMR eq. To Example 2. 

High Res. ES-MS: 435.2533; calc. for C 2 6H 36 0 4 +Na: 435.2511 

High Res. ES-MS: 430.2943; calc. for C26H 36 0 4 +NH4: 430.2943 

HPLC correlation of Example 3A (derived from chiral HPLC of 2) and 3 A (derived from 

the hydrolysis of 4A): 

A mixture of Example 3A (1 mg) (derived from chiral HPLC of 2) and 3A (1 mg)(derived 
from the hydrolysis of 4A) is dissolved in TFA/20% IPA/80% and analyzed by HPLC; 
ChiralPak AD (4.6X250 mm); 0.1% TFA/20% IPA/80% heptane; 1 ml/m (flow rate); to 
give a single peak with Rt = 7.0 m. 

Example 3B alternate method 

Preparation of enantiomer 2 of 3'-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methy)phenyl]- 
3'-[4-carboxyl-3-methylphenyl]pentane from enantiomer 2 of 3'-[4-(2-hydroxy-3,3- 

dimethy3butoxy)-3-methy]phenyl]-3'-[4-methoxycarbonyl-3-methylphenyl]pentane. 

Using a procedure analogous to Example 2, enantiomer 2 of 3'-[4-(2-hydroxy-3,3- 

dimethylbutoxy)-3-methylphenyl]-3'-[4-methoxycarbonyl-3-methylpheny]]pentane, 
Example 4B, gave the title compound as a glassy solid (1.3 g, quant). 
Enantiomer 2, Example 3B 

HPLC: ChiralPak AD (4.6X250 mm); 0.1% TFA/20% IPA/80% heptane; 1 ml/m 
(flow rate); Rt = 8.0 m 
NMR eq. To Example 2. 

High Res. ES-MS: 435.2536; calc. for C 2 6H 36 0 4 +Na: 435.2511 

HPLC correlation of Example 3B (derived from chiral HPLC of 2) and 3B (derived from 

the hydrolysis of 4B): 
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A mixture of Example 3B (1 mg) (derived from chiral HPLC of 2) and 3B (1 mg)(derived 
from the hydrolysis of 4B) is dissolved in TFA/20% IPA/80% and analyzed by HPLC; 
ChiralPak AD (4.6X250 mm); 0.1% TFA/20% IPA/80% heptane; 1 ml/m (flow rate); to 
give a single peak with Rt = 8.16 m. 

Example 4A and 4B 

Preparation of enantiomers of 3'-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'- 
[4-methoxycarbonyl-3-methylphenyl]pentane. 




(enantiomer 1) 
(enantiomer 2) 

A mixture of racemic 3 , -[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'- 
[4-methoxycarbonyl-3-methylphenyl]pentane, Example 1, is chromatographed with a 
ChiralPak AD column to give enantiomer 1, Example 4A (1.72 g, 49%) and enantiomer 2, 
Example 4B (1 .72 g, 49%) . 

Enantiomer 1, Example 4A 

HPLC: ChiralPak AD (4.6X250 mm); 15% IPA/80% heptane; 1 ml/m (flow rate); Rt 
= 5.4 m 

NMR eq. To Example 1. 

High Res. ES-MS: 444.3130; calc. for C27H 38 04+NH 4 : 444.3114 
Enantiomer 2, Example 4B 

HPLC: ChiralPak AD (4.6X250 mm); 15% IPA/80% heptane; 1 ml/m (flow rate); Rt 
= 8.0m 

NMR eq. To Example 1. 

High Res. ES-MS: 444.3134; calc. for C27H38O4+NH4: 444.3114 
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Example 5 

Preparation of 3'-[4K2-hydroxy-3,3-diiriethylbutoxy)-3-methylphenyl]-3 , -[4- 
methylsulfony]aminocarbonyl-3-methyi^ienyl)]pentane. 




To a mixture of methane sulfonamide (92 mg, 0.97 mmol), EDCI (186 mg, 0.97 
mmol), DMAP (118 mg, 0.97 mmol) and CH 2 C1 2 (7 ml) is added 3'-[4-(2-hydroxy-3,3- 
dimethylbutoxy)-3-methylphenyl]-3 , -[4-carboxyl-3-methylphenyl]pentane, Example 1, 
(400 mg, 0.97 mmol) and stirred overnight. The reaction is diluted with CH2CI2, washed 1 
with IN HC1 (4 X 20 ml), Na2SC>4 dried, concentrated, and chromatographed (gradient 
CHCI3 to 10% CH3CN/CHCI3) to give the title compound as a solid (240 mg, 51%). 
NMR mHz(DMSO): 8 0.60 (t, J = 7.3 Hz, 6H), 1.01 (s, 9H), 2.06 (q, J = 7.3 Hz, 4H), 
2.17 (s, 3H), 2.42 (d, J = 2.9 Hz, 1H), 2.49 (s, 3H), 3.43 (s, 3H), 3.70 (d, J = 8.8 Hz, 
1H), 3.86 (t, J = 8.8 Hz, 1H), 4.09 (dd, J = 2.4, 9.3 Hz, 1H), 6.71 (d, 8.8 Hz, 1H), 6.82 
(d, J = 2.0 Hz, 1H), 6.91 (dd, J = 2.4, 8.8 Hz, 1H), 7.09 (m, 2H), 7.37 (d, J = 7.8 Hz, 
1H), 12.30 (s, 1H). 

High Res. ES-MS: 490.2633; calc. for C27H39N0 5 S+H: 490.2627 

Example 6 

Preparation of 3'-[4-(2-oxo-3,3-dimethylbutoxy)-3-methylphenyl]-3 , -[4-(2- 
carboxylethyl)-3-methylphenyl]pentane. 
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A. S'-^-Benzyloxy-S-niethylphenyll-S'-^-hydroxy-S-methylphenylJpentane. 




To a solution of 3,3-bis[4-hydroxy-3-methylphenyl]pentane (10 g, 35.2 mmol) and 
DMF (180 ml) is added 60% NaH disp (1.4 g, 35.2 mmol). After stirring for 30 m, to the 
reaction is added benzyl bromide (4.2 ml, 35.2 mmol). The mixture is stirred for 14 h and 
concentrated in vacuo. The residue is partitioned between Et20/water. The organic layer 
is washed with IN HC1, water, brine, Na2SC>4 dried, concentrated, and chromatographed 
(MeCl 2 ) to give the title compound as an oil (6.5 g, 49%). 

NMR 300 MHz(DMSO): 8 0.52 (t, J = 7.3 Hz, 6H), 1.96 (q, J = 7.3 Hz, 4H), 2.04 (s, 3H), 
2.12 (s, 3H), 5.05 (s, 2H), 6.63 (d, J = 8.1 Hz,' 1H), 6.75 (dd, J = 2.2, 8.1 Hz, 1H), 6.79 (s, 
1H), 6.89 (m, 3H), 7.44 (m, 5H), 8.96 (s, 1H). 
High Res. FAB-MS: 374.2237; calc. for C26H30O2: 374.2246 



B. 3'-[4-Benzyloxy-3-methylphenyl]-3'-[4-trifluoromethylsulfonyloxy-3- 
methylphenyl]pentane. 




II 
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Using a procedure analogous to Example 1C, 3'-[4-benzyloxy-3-methylphenyl]- 
3'-[4-hydroxy-3-methylphenyl]pentane gives the title compound as an oil (21.5 g, 91%). 
NMR 300 MHz(DMSO): 8 0.54 (t, J = 7.3 Hz, 6H), 2.05 (q, J = 7.3 Hz, 4H), 2.14 (s, 3H), 
2.28 (s, 3H), 5.06 (s, 2H), 7.10 (dd, J = 2.2, 8.8 Hz, 1H), 7.26 (m, 2H), 7.34 (d, J = 7.0 
Hz, 1H), 7.39 (m, 4H). 

High Res. FAB-MS: 506.1743; calc. for C27H29F3O4S: 506.1739 

C. 3'-[4-Benzyloxy-3-methylphenyl]-3'-[4-(2-ethoxycarbonylethy])-3- 
methylphenyl]pentane. 




To a mixture of 3'-[4-benzyloxy-3-methylphenyl]-3'-[4- 
trifluoromethylsulfonyloxy-3-methylphenyl]pentane (5.3 g, 10.5 mmol) and THF (5 ml) is 
sequentially added Pd(dppf)Cl 2 (860 mg, 1.05 mmol), LiCl (1.78 g, 42 mmol), and 0.5 M 
BrZnCH 2 CH 2 C0 2 Et in THF (63 ml, 31.4 mmol). The mixture is heated to 60 °C for 18 h. 
After cooling to RT, the mixture is concentrated in-vacuo, partitioned between 
Et 2 0/EtOAc/lN HC1. The organic layer is washed with IN HC1, water, Na 2 S0 4 dried, 
concentrated, and chromatographed (hex to 10% EtOAc/hex) to give the title compound 
(2.5 g, 52%). 

NMR 400 MHz(DMSO): 5 0.51 (t, J = 7.3 Hz, 6H), 1.14 (t, J = 7.1 Hz, 3H), 2.00 (q, J = 
7.3 Hz, 4H), 2.10 (s, 3H), 2.18 (s, 3H), 2.52 (t, J = 8.1 Hz, 2H), 2.75 (t, J = 8.1 Hz, 2H), 
4.01 (q, J = 7.1 Hz, 2H), 5.03 (s, 2H), 6.87 (m, 5H), 6.98 (d, J = 7.8 Hz, 1H), 7.31 (d, J = 
7.3 Hz, 1H), 7.37 (m, 2H), 7.43 (d, J = 7.1 Hz, 2H). 
High Res. ES-MS: 476.3178; calc. for C31H38O3+NH4: 476.3165 

D. 3'-[4-Hydroxy-3-methylphenyI]-3'-[4-(2-ethoxycarbonylethyl)-3- 
methylphenyl]pentane 
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A mixture of 3'-[4-benzyloxy-3-methylphenyl]-3'-[4-(2-ethoxycarbonyl 
ethyl)-3-methylphenyl]pentane (2.4 g, 5.45 mmol), EtOH (20 ml), and 10% Pd/C (250 
mg) is hydrogenated at atmospheric pressure for 18 h. The reaction is filtered through 
diatomaceous earth with EtOAc wash. The filtrate is concentrated to give the title 
compound (2 g, quant). 

NMR 400 MHz(DMSO): 8 0.49 (t, J = 7.3 Hz, 6H), 1.12 (t, J = 7.1 Hz, 3H), 1.95 (q, J = 
7.3 Hz, 4H), 2.01 (s, 3H), 2.18 (s, 3H), 2.52 (t, J = 7.7 Hz, 2H), 2.75 (t, J = 7.7 Hz, 2H), 
4.01 (q, J = 7.1 Hz, 2H), 6.61 (d, J = 8.3 Hz, 1H), 6.73 (d, J = 8.3 Hz, 1H), 6.77 (s, 1H), 
6.86 (m, 2H), 6.97 (d, J = 7.8 Hz, 1H), 8.98 (s, 1H). 
High Res. ES-MS: 391.2218; calc. for C 2 4H32C>3+Na: 391.2249 

E. 3'-[4-(2-Oxo-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4-(2- 
ethoxycarbonylethyl)-3-methylphenyl]pentane 




Using a procedure analogous to Example IB, 3'-[4-hydroxy-3-methylphenyl]-3*- 
[4-(2-ethoxycarbonylethyl)-3-methylphenyl]pentaneand l-bromo-3,3-dimethyl-2- 
butanone gave the title compound (2.1 g, 83%). 

'H NMR 400 MHz (DMSO-d 6 ): 5 0.50 (t, J = 7.3 Hz, 6H), 1.05-1.14 (m, 12H), 1.98 (q , J 
= 7.3 Hz, 4H), 2.10 (s, 3H), 2.18 (s, 3H), 2.52 (t, J = 7.7, 2H), 2.75 (t, J = 7.7, 2H), 4.02 
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(q, J = 7.2 Hz, 2H), 5.04 (s, 2H), 6.55 (d, J = 8.3 Hz, 1H), 6.82-6.89 (m, 4H), 6.98 (d, J = 
8.1, 1H). 

High Res. ES-MS: 489.2990; calc. for C3 0 H 42 O4+Na: 489.2981 

F. 3 , -[4-(2-oxo-3,3-dimethylbutoxy)-3-methylpheny]]-3 , -[4-carboxylethyl-3- 
methylphenyl]pentane 

Using a procedure analogous to Example 2, 3'-[4-(2-oxo-3,3-dimethylbutoxy>3- 

methylphenyl]-3 , -[4-(2-ethoxycarbonylethyl)-3-methylphenyl]pentane gives the title 
compound (1.8 g, 95%). 

J H NMR 300 MHz (DMSO-d 6 ): 5 0.52 (t, J = 7.3 Hz, 6H), 1.16 (s, 9H), 2.01 (q , J = 7.32 
Hz, 4H), 2.13 (s, 3H), 2.20 (s, 3H), 2.46 (t, J = 7.3 Hz, 2H), 2.74 (t, J = 7.3 Hz, 2H), 5.06 
(s, 2H), 6.58 (d, J = 8.4 Hz, 1H), 6.89 (m, 4H), 7.01 (d, J = 7.7 Hz, 1H). 
High Res. ES-MS: 461.2669; calc. for C 2 8H380 4 +Na: 461.2668 

Example 7 

Preparation of 3'-[4-(2-oxo-3,3-dimethylbutoxy)-3-methylphenyl]-3 , -[4r(2- 
dimethylcarbamoylethyl)-3-methylphenyI]pentane. 




To a 0 °C mixture of 3 , -[4-(2-oxo-3,3-dimethylbutoxy)-3-methylphenyl]-3'- 
[4-(2-carboxylethyl)-3-methylphenyl]pentane (500 rng, 1.14 mmol), pyridine (101 ul, 
1.25 mmol), DMF (4.4 ul, 0.057 mmol) and MeCl 2 (4 ml) is added oxalyl chloride 
(104 ul, 1.2 mmol). After stirring for 10 m, to the mixture is added 2M Me 2 NH/THF 
(2.3 ml, 4.56 mmol). To the reaction is added MeCl 2 (4 ml) and stirred at RT for 2 h. 
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The mixture is concentrated and partitioned between Et20/1N HC1. The organic layer 
is washed with water, Na 2 S0 4 dried, concentrated, and chromatographed (hex to 
CH2C12 to 15% EtOAc/MeCl 2 ) to give the title compound as a solid (85 mg, 16%). 
] H NMR 400 MHz (DMSO-d 6 ): 5 0.51 (t, J = 7.3 Hz, 6H), 1.14 (s, 9H), 1.96 (q , J = 7.3 
Hz, 4H), 2.11 (s, 3H), 2.19 (s, 3H), 2.48 (t, J = 7.2, J = 8.8 Hz, 2H, under DMSO peak), 
2.69 (t, J = 7.2, J = 8.8 Hz, 2H), 2.79 (s, 3H), 2.88 (s, 3H), 5.05 (s, 2H), 6.55 (d, J = 8.8 
Hz, 1H), 6.84-6.87 (m, 4H), 6.99 (d, J = 8.3 Hz, 1H). 
ES-MS: 466.2 (M+H) 

Example 8 

Preparation of 3 , -[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3 '-[4-(2- 
dimethyIcarbamoylethyl)-3-methylphenyl]pentane. 




Using a procedure analogous to Example ID, 3'-[4-(2-oxo-3,3- 
dimethylbutoxy)-3-methylphenyl]-3'-[4-(2-dimethylcarbamoylethyl)-3- 
methylphenyl]pentane gives the title compound as a white glassy solid (65 mg, quant). 
'H NMR 300 MHz (DMSO-d 6 ): 5 0.53 (t, J = 7.0 Hz, 6H), 0.92 (s, 9H), 6.96 (q , J = 
6.96 Hz, 4H), 2.10 (s, 3H), 2.20 (s, 3H), 2.50 (t, J = 6.9, J = 8.4 Hz, 2H, under DMSO 
peak), 2.71 (t, J = 6.9, J = 8.4 Hz, 2H), 2.80 (s, 3H), 2.90 (s, 3H), 3.45 (m, 1H), 3.75 
(m, 1H), 4.01(dd; J = 2.9, J = 6.9 Hz, 1H), 6.80 (d, J = 8.4, 1H), 6.89 (m, 4H), 7.01 (d, 
J = 8.0 Hz, 1H). 

High Res. ES-MS: 490.3301; calc. for C3 0 H4 5 NO 3 +Na: 490.3297 
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Preparation of 3 , -[4-(2-hydroxy"3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4-(2- 
dimethylcarbamoyl-t-ethylidene)-3-methylphenyl]pentane. 




To a mixture of 3'-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methy]phenyl]"3'-[4- 
trifluoromethylsulfonyloxy-3-methylphenyl]pentane (640 mg, 1.24 mmol), Pd(OAc) 2 
(14 mg, 0.062), DPPP (51 mg, 0.124 mmol), and DMF (2.5 ml) is added Et 3 N (0.69 
ml, 4.96 mmol). The mixture is purged with N 2 and N,N-dimethylacrylamide (0.39 
ml, 3.71 mmol) is added. The reaction is heated to 80 °C for 14 h and then cooled. 
The mixture is partitioned between EtOAc/water. The organic layer is washed with 
IN HC1, water, brine, Na 2 S0 4 dried, concentrated, and chromatographed (MeCl 2 to 
60% EtOAc/MeCl 2 ) to give the title compound as a white foam (90 mg, 16%). 
] H NMR 300 MHz (DMSO-d 6 ): 5 0.55 (t, J = 7.0 Hz, 6H), 0.92 (s, 9H), 2.04 (q, J = 
7.0 Hz, 4H), 2.10 (s, 3H), 2.31 (s, 3H), 2.92 (s, 3H), 3.13 (s, 3H), 3.45 (m, 1H), 3.75 
(dd, J = 7.4, 9.9 Hz, 1H), 4.02 (dd, J = 3,3, 9.9 Hz, 1H), 4.78 (d, J = 5.1 Hz, 1H), 6.81 
(d, J = 8.8 Hz, 1H), 6.87 (s, 1H), 6.96 (m, 3H), 7.01 (s, 1H), 7.62 (m, 2H). 
High Res. ES-MS: 466.3328; calc. for C30H44NO3+H: 466.3321 



Preparation of enantiomers of 3 , -[4-(2-hydroxy-l,3,3-trimethylbutoxy)-3-methylphenyl]- 
S'-^-methoxycarbonyl-S-methylphenylJpentane. 




(enantiomer 1) Example lODa 
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■ 

JB5-A03275-45-1 
(enantiomer 2) Example lODb 
A. 3 , -[4-(2-oxo-3,3-dime%lbutoxy)-3-methylpheny]]-3 , -[4-methoxycarbon 
methylpheny]]pentane. 




Using a procedure analogous to Example IB, 3'-[4-hydroxy)-3-methylphenyl]-3'- 
[4-methoxycarbonyl-3-methylphenyl]pentane gave the title compound as a white solid 
(19.5 g, 88%). 

NMR 300 mHz(DMSO): 5 0.54 (t, J = 7.3 Hz, 6H), 1.16 (s, 9H), 2.05 (q, J = 7.3 Hz, 4H), 
2.13 (s, 3H), 2.47 (s, 3H), 3.79 (s, 3H), 5.07 (s, 2H), 6.59 (d, J = 9.1 Hz, 1H), 6.86 (m, 
2H), 7.06 (d, J = 8.1 Hz, 1H), 7.11 (s, 1H), 7.72 (d, J = 8.1 Hz, 1H). 
High Res. ES-MS: 442.2953; calc. for C27H36O4+NH4: 442.2957. 

B. 3 , -[4-(2-oxo-l,3,3-trimethylbutoxy)-3-methylphenyl]-3 , -[4-methoxycarbonyl-3- 
methylphenyl]pentane. 




To a -78 °C mixture of 3 , -[4-(2-oxo-3,3-dimethylbutoxy)-3-methylphenyl]-3 , -[4- 
(2-methoxycarbonyl-3-methylphenyl)]pentane (2,0 g, 4.7 mmol) in THF (10 ml) is added 
1M LiHMDS/THF (5.2 ml, 5.2 mmol). The reaction is warmed to -45 °C, stirred for 1.25 
h, added Mel (351 ul, 5.6 mmol). After warming to RT and stirred overnight, the reaction 
is diluted with Et20, washed with IN HC1, water, and Na2S04 dried. The organic 
solution is concentrated and chromatographed (50% CHC13/hex) to give the title 
compound (1.75 g, 85%). 
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NMR 300 mHz(DMSO): 5 0.53 (t, J = 7.3 Hz, 6H), 1.10 (s, 9H), 1.34 (d, J = 6.6 Hz, 3H), 
2.04 (q, J = 7.3 Hz, 4H), 2.10 ( s, 3H), 2.46 (s, 3H), 3.79 (s, 3H), 5.32 (q, J = 6.6 Hz, 1H), 
6.88 (m, 3H), 7.05 (d, J = 8.4 Hz, 1H), 7.10 (s, 1H), 7.71 (d, J = 8.1 Hz, 1H). 
High Res. ES-MS: 456.3107; calc. for C 2 8H 38 04+NH4: 456.3114 

C. 3 ' -[4-(2-hydroxy- 1 ,3,3-trimethylbutoxy)-3-methylphenyl]-3 ' -[4-methoxycarbonyl-3- 
methy]phenyl]pentane. 




Using a procedure analogous to Example ID, 3'-[4-(2-oxo-l,3,3-trimethylbutoxy> 

3-methylphenyl]-3'-[4-methoxycarbonyl-3-methylphenyl]pentane gives the tide 
compound ( 1 .6 g, 1 00%). 

NMR 300 mHz(DMSO): 8 0.54 (t, J = 7.3 Hz, 6H), 0.91 (s, 9H), 1.19 (d, J = 5.9 Hz, 3H), 
2.07 (m, 7H), 2.48 (s, 3H), 3.08 (dd, J = 1.1, 7.7 Hz, 1H), 3.79 (s, 3H), 4.35 (d, J = 7.7 
Hz, 1H), 4.57 (br q, J = 5.9 Hz, 1H), 6.84 (m, 3H), 7.06 (br d, J = 8.4 Hz, 1H), 7.14 (s, 
1H), 7.72 (d, J = 8.4 Hz, 1H). 

High Res. ES-MS: 456.3107; calc. for C 2 8H 38 04+NH4: 456.3114. 

D. Enantiomers of 3'-[4-(2-hydroxy-l,3,3-trimethylbutoxy)-3-methylphenyl]-3'-[4- 
methoxycarbonyl-3-methylphenyl]pentane. 

Using a procedure analogous to Example ID, 3'-[4-(2-oxo-l,3,3-trimethylbutoxy)- 
3-methylphenyl]-3'-t4-methoxycarbonyl-3-methylphenyl]pentane gave a racemic mixture 
of the title compound. The mixture is chromatographed (Chiralpak AD) to give 
enantiomer 1 (543 mg, 36%, Rt = ) and enantiomer 2 (822 mg, 55%, Rt = ). 

■ 

Enantiomer 1 Example lODa 

NMR 300 mHz (DMSO): 8 0.54 (t, J = 7.3 Hz, 6H), 0.91 (s, 9H), 1.20 (d, J = 6.2 Hz, 3H), 
2.07 (m, 7H), 2.48 (s, 3H), 3.08 (dd, J = 1.5, 7.7 Hz, 1H), 3.79 (s, 3H), 4.35 (d, J = 7.7 
Hz, 1H), 4.57 (m, 1H), 6.84 (m, 3H), 7.06 (dd, J = 1.1, 8.4 Hz, 1H), 7.14 (s, 1H), 7.72 (d, 
J = 8.4 Hz, 1H). 
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High Res. ES-MS: 458.3257; calc. for C28H40O4+NH4: 458.3270. 

Enantiomer 2 Example lODb 
NMR 300 mHz (DMSO): eq. to enantiomer 1 . 
5 MS: 440.29 (M+). 

High Res. ES-MS: ; calc. for C27H39NO5S+H: 

Example 1 1 

Preparation of enantiomer 1 of 3'-[4-(2-hydroxy-l,3,3-trimethylbutoxy)-3-meth y lpheny]]. 
1 0 3'-[4-carboxyl-3-methylphenyl]pentane. 



15 



20 




(enantiomer 1) 

Using a procedure analogous to Example 2, enantiomer 1 of 3'-[4-(l-methyl-2- 

hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4-methoxycarbonyl-3- 
methylphenyl]pentane, Example 10Da, gave the title compound (420 mg, 96%). 

HPLC: ChiralPak AD (4.6X250 mm); 0.1% TFA/20% DPA/80% heptane; 1 ml/m (flow 
rate);Rt= m 

NMR 300 mHz (DMSO): 5 0.54 (t, J = 7.3 Hz, 6H), 0.91 (s, 9H), d, J = 5.9 Hz, 3H), 2.07 
(m, 7H), 2.48 (s, 3H), 3.08 (dd, J = 1.1, 7.7 Hz, 1H), 4.35 (d, J = 7.7 Hz, 1H), 4.57 ( m, 
1H), 6.84 (m, 3H)/7.04 (d, J = 8.1 Hz, 1H), 7.10 (s, 1H), 7.72 (d, J = 8.1 Hz, 1H), 12.60 
(br s, 1H). 

High Res. ES-MS: 875.5439; calc. for [C 2 7H 38 04+Na] + C 2 7H3 8 0 4 : 875.5438. 



25 



0 
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Example 12 

Preparation of enantiomer 2 of 3 , -[4-(2-hydroxy-3,3-trimethylbutoxy)-3-methylphenyl]. 
3'-[4-carboxyl-3-methy]phenyl)]pentane. 




(enantiomer 2) 

Using a procedure analogous to Example 2, enantiomer 2 of 3'-[4-(2-hydroxy- 

l^^-trimethylbutoxyJ-S-methylphenylJ-S'-^-methoxycarbonyl-S-methylphenyijpentane, 
Example lODb, gave the title compound (680 mg, 94%). 

HPLC: ChiralPak AD (4.6X250 mm); 0.1% TFA/20% EPA/80% heptane; 1 ml/m (flow 
rate);Rt= m 

NMR 300 mHz (DMSO): eq. to enantiomer 1. 

High Res. ES-MS: 449.2657; calc. for C 2 7H 38 04+Na: 449.2668. 



Example 12a 

Preparation enantiomer 1 of 3'-[4-(2-hydroxy-3 ) 3-dimethyIbutoxy)-3-methylphenyl]-3'- 
[4-(tetrazol-5-yIaminocarbonyl)-3-methylphenyljpentane. 




Using a procedure analogous to Example 5, enantiomer 1 of 3*-[4-(2-hydroxy-3,3. 

dimethylbutoxy)-3-methylphenyl]-3'-[4-carboxyl-3-methylphenyl]pentane ) Example 3A, 
and 5-aminotetrazole give the title compound (440 mg, 95%). 

NMR 300 mHz (DMSO): 0.57 (t, J = 7.3 Hz, 6H), 0.92 (s, 9H), 2.09 (m, 7H), 2.40 (s, 
3H), 3.46 (m, 1H), 3.76 (dd, J = 7.3, 10.2 Hz, 1H), 4.03 (dd, J = 3.3, 10.2 Hz, 1H), 
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4.79 (d, J = 5.5 Hz, 1H), 6.83 (d, J = 8.4 Hz, 1H), 6.89 (s, 1H), 6.95 (d, J = 8.4 Hz, 
1H), 7.08 (d, J = 8.1 Hz, 1H), 7.12 (s, 1H), 7.52 (d, J = 8.1 Hz, 1H), 12.23 (s, 1H), 
16.00 (brs, 1H). 

High Res. ES-MS: 480.2983; calc. for C27H37N5O3+H: 480.2975. 

Example 12b 

Preparation enantiomer 2 of 3 , -[4-(2-hyd^oxy-3,3-dimethy]butoxy)-3-methylphenyl]-3 , - 
[4-(tetrazoI-5-y]aminocarbonyl)-3-methylphenyl]pentane. 



Using a procedure analogous to Example 5, enantiomer 2 of 3'-[4-(2-hydroxy-3,3- 
dimethylbutoxy)-3-methylphenyl]-3'-[4-carboxy]-3-methylphenyl]pentane, Example 3B, 
and 5-aminotetrazoIe gives the title compound (385 mg, 83%). 
NMR 300 mHz (DMSO): eq. to enantiomer of 1. 
High Res. ES-MS: 480.2968; calc. for C27H37N 5 0 3 +H: 480.2975. 

Example 13 

Preparation of l-[4-(l-ethyl-l-{4-[(2-methanesulfonyl-ethylamino)-methyl]-3-methyl- 
phenyl } -propyl)-2-methyl-phenoxy]-3,3-dimethyl-butan-2-one. 



A. Methyl 4-(l-{4-[2-(tert-Butyldimethylsilanyloxy)-3,3-dimethyl-butoxy]-3- 
methylphenyl } - l-ethylpropyl)-2-methyl-benzoate. 





o 
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To a solution of the methyl 4-(l-{4-[2-(hydroxy)-3,3-dimethyl-butoxy]-3- 
methylphenyl)-l-ethylpropyl)-2-methylbenzoate (4.79 g, 11.24 mmol), Example 1, in 
DMF (40 mL) is added imidazole (1.14 g, 16.87 mmol) followed by the addition of 
5 TBSC1 (1.78 g, 1 1.80 mmol). The mixture is stirred at RT overnight and concentrated. 
The mixture is partitioned between 0.1 M HC1 (100 mL) and EtOAc (100 mL). The 
aqueous layer is extracted with EtOAC. The combined organic layers is MgSC>4 dried, 
concentrated, and chromatographed (10% EtOAc/Hex) to give the title compound (4.37 g, 
72%). 

10 ] H NMR (CDC1 3 ): 5 0.04 (s, 3H), 0.10 (s, 3H), 0.60 (t, J = 7.0 Hz, 6H), 0.89 (s, 9H), 0.96 
(s, 9H), 2.04-2.09 (m, 4H), 2.16 (s, 3H), 2.55 (s, 3H), 3.66 (dd, J = 5.6, 3.6 Hz, 1H), 3.82- 
3.86 (m, 4H), 3.97 (dd, J = 10.0, 3.2 Hz, 1H), 6.65 (d, J = 8.4 Hz, 1H), 6.83-7.06 (m, 4H), 
7.79 (d, J = 7.6 Hz, 1H). ES-MS (m/z): calcd for Cas^C^Si (M+): 540.9; found: 541.2. 



15 B. [4-(l-{4-[2-(tert-Butyldimethylsilanyloxy)-3,3-dimethylbutoxy]-3-methylphenyl}-l- 
ethylpropyl)-2-methylphenyl]-methanol. 




To a 0 °C solution of the methyl 4-(l-{4-[2-(t-butyldimethylsilanyloxy)-3,3- 
dimethyl-butoxy]-3-methylphenyl}-l-ethylpropyl)-2-methyl-benzoate (4.37 g, 8.09 mmol) 
20 in THF (50 mL) is added LiAlH4 (0.3 1 g, 8.09 mmol). The reaction is stirred for 10 m and 
allowed to warm to RT overnight. The mixture is cooled to 0 °C and quenched 
successively with H 2 0 (0.3 mL), 15 % NaOH (0.3 mL) and H 2 0 (0.9 mL). The mixture is 
stirred for 10 m, warmed to RT, stirred for 20 m, filtered through celite with EtOAc (100 
mL) wash, and concentrated to give the title compound (4.14 g, 8.08 mmol, 99%). 
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'H NMR (CDCI3): 5 0.04 (s, 3H), 0.10 (s, 3H), 0.59 (t, 7 = 7.1 Hz, 6H), 0.89 (s, 9H), 0.94 
(s, 9H), 2.05 (q, 7 = 7.1 Hz, 4H), 2.17 (s, 3H), 2.31 (s, 3H), 3.66 (dd, J = 6.0, 3.6 Hz, 1H), 
3.70 (t, J = 5.6 Hz, 1H), 3.84 (dd, J = 9.8, 5.2 Hz, 1H), 3.97 (dd, J = 9.8, 3.6 Hz, 1H), 
4.67 (s, 2H), 6.65 (d, J = 8.4 Hz, 1H), 6.88-7.02 (m, 4H), 7.21 (d, J = 8.0 Hz, 1H). ES- 
5 MS (m/z): calcd for C 3 2H 56 N0 3 Si (M+NH4) + : 530.9; found: 530.2. 



C. 4-(l-{4-[2-(t~Butyldimethylsilanyloxy)-3,3-dim^ 
ethylpropyl)-2-methylbenzaldehyde. 




10 To a solution of [4-(l-{4-[2-(t-buty]dimethylsilanyloxy)-3,3-dimethylbutoxy]-3- 

melhylphenyl}-l-ethylpropyl)-2-methylphenyl]methanol (0.25 g, 0.48 mmol) in CH 2 C1 2 
(4 mL) is added powdered 4A molecular sieves (250 mg) followed by the addition of 
NMO (84 mg, 0.72 mmol), and TPAP (8.4 mg, 0.02 mmol). The resulting mixture is 
stirred at RT for 5 m, filtered through silica gel, washed with EtOAc, and the combined 

15 filtrate is concentrated to give the title compound (0.20 g, 83%). 
' 'H NMR (CDCI3): 8 0.04 (s, 3H), 0.10 (s, 3H), 0.61 (t, J = 7.2 Hz, 6H), 0.89 (s, 9H), 0.96 
(s, 9H), 2.09 (q, J = 7.2 Hz, 4H), 2.17 (s, 3H), 2.62 (s, 3H), 3.67 (dd, J = 5.4, 3.4 Hz, 1H), 
3^85 (dd, J = 9.8, 5.4 Hz, 1H), 3.97 (dd, J = 9.8, 3.4 Hz, 1H), 6.67 (d, J = 8.4 Hz, 1H), 
6.84-6.92 (m, 2H), 7.08 (s, 1H), 7.17 (d, J = 8.0 Hz, 1H), 7.67 (d, J = 8.4 Hz, 1H), 10.21 

20 (s, 1H). ES-MS (m/z): calcd for C 3 2H5i0 3 Si (M+H) + : 511.8; found: 511.2. 



D. [4-(l-{4-[2-(t-Butyldimethylsilanyloxy)-3,3-dimethylbutoxy]-3-methylphenyl}-l 
ethylpropyl)-2-methylbenzyl]-(2-methanesulfonylethyl)amine. 




o^ 
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To a mixture of 4-(l-{4-[2-(t-butyldimethylsilanyloxy)-3,3-dimethylbutoxy]-3- 
rnethy]phenyl}-l-ethy]propyl)-2-methylbenza]dehyde (2.40 g, 4.71 mmol), Et 3 N (0.9 ml, 
6.12 mmol), and 2-aminoethylmethylsulfone hydrochloride (0.78 g, 5.18 mmol) is treated 
with Ti(OiPr) 4 (1.8 ml, 6.12 mmol). The mixture is stirred for 1 h, diluted with CH 3 OH 
5 (20 mL), then NaBCNH3 (0.33 g, 5.18 mmol) is added. The mixture is stirred overnight, 
quenched with H 2 0 (3 mL), stirred for 1 h., and filtered through Si0 2 with EtOAc (100 
mL) wash. The filtrate is concentrated and chromatographed (75-80%EtOAc) to give the 
title compound (1.47 g, 2.38 mmol, 51%). 

J H NMR (CDC1 3 ), 5 0.05 (s, 3H), 0.12 (s, 3H), 0.61 (t, J = 7.4 Hz, 6H), 0.91 (s, 9H), 0.97 
10 (s, 9H), 2.05 (q, 7 = 7.4 Hz, 4H), 2.19 (s, 3H), 2.33 (s, 3H), 2.99 (s, 3H), 3.21-3.27 (m, 3.5 
H), 3.66-3.72 (m, 1.5 H), 3.83 (s, 2H), 3.86 (t, J = 5.9 Hz, 1H), 3.98 (dd, J = 9.8, 3.4 Hz, 
1H), 6.65 (d, J = 8.3 Hz, 1H), 6.86-6.88 (m, 1H), 6.92 (dd, J = 8.3, 2.4 Hz, 1H), 6.99 (s, 
1H), 7.00 (bs, 1H), 7.14 (d, J = 8.2 Hz, 1H). ES-MS (m/z): calcd for C 3 5H6o0 4 SSi 
(M+H) + : 619.0; found: 619.6. 

15 

E. 1 - [4-( 1 -Ethyl- 1 - { 4- [(2-methanesulf onylethylamino)methyl] -3 -methylphenyl } propyl)- 
2-methylphenoxy] -3 ,3 -dimethylbu tan-2-ol . 




To a mixture of [4-(l-{4-[2"(t-butyldimethylsilanyloxy)-3,3-dimethylbutoxy]-3- 
2 0 methylphenyl }-l-ethylpropyl)-2-methylbenzyl]-(2-methanesulfonylethyl)amine (1.47 g, 
2.43 mmol) in THF (30 mL) is added 1M TBAF (2.7 mL, 2.7 mmol), and refluxed for 2 
h. After cooling to RT, the mixture is diluted with H 2 0 (20 mL) and extracted with 
EtOAc (3 x 30 mL). The combined organic layers are MgS04 dried, concentrated, and 
chromatographed (80% EtOAc/Hex) to give the title compound (0.97 g, 1.93 mmol, 
25 79%). 

*H NMR (CDCI3), 6 0.60 (t, / = 7.4 Hz, 6H), 1.02 (s, 9H), 2.05 (q, J = 7.4 Hz, 4H), 2.18 
(s, 3H), 2.34 (s, 3H), 3.01 (s, 3H), 3.32 (bs, 4H), 3.71 (dd, J = 8.8, 2.4 Hz, 1H), 3.86 (t, J 
= 9.3 Hz, 1H), 3.88 (s, 2H), 4.09 (dd, J = 9.3, 2.4 Hz, 1H), 6.70 (d, J = 8.3 Hz, 1H), 6.89 
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(bs, 1H), 6.90-6.96 (m, 1H), 6.98 (s, 1H), 7.00 (s, 1H), 7.13 (d, J = 7.5 Hz, 1H). ES-MS 
(ra/z): calcd for C29H46O4S (M+H) + : 504.8; found: 504.4. 

F. t-Butyl (4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethylbuto^ 
5 methylbenzyl)-(2-methanesulfonylethyl)carbamate. 




To a mixture of of l-[4-(l-ethyl-l-{4-[(2-methanesulfonylethyl-amiiio)methyl]-3- 
methylphenyl}propy])-2-methylphenoxy]-3,3-dimethylbutan-2-ol (0.97 g, 1.92 mmol), 
NaHC0 3 (0.32 g, 3.84 mmol), H 2 O(10 mL), and THF (5 mL), is added (Boc) 2 0 (0.46 g, 
10 2.1 1 mmol). The reaction is stirred overnight, diluted with H2O (10 mL), and extracted 
with EtOAc ( 2 x 20 mL). The combined organic layers are washed with 0.1 M HC1 (15 
mL), brine (10 mL); MgS0 4 dried, and chromatographed (40% EtOAc/Hex) to give the 
title compound (0.86 g, 1.43 mmol, 74%). 

J H NMR (CDCI3), 8 0.61 (t, J = 7.3 Hz, 6H), 1.02 (s, 9H), 1.45 (bs, 9H), 2.05 (q, J = 7.3 
15 Hz, 4H), 2.19 (s, 3H), 2.24 (s, 3H), 2.44 (bs, 1H), 2.70-3.20 (b, 5H), 3.58 (bs, 2H), 3.71 
(dd, J = 8.8, 2.9 Hz, 1H), 3.86 (t, J = 8.8 Hz, 1H), 4.10 (dd, J = 8.8, 2.9 Hz, 1H), 4.47 (s, 
2H), 6.71 (d, J = 8.4 Hz, 1H), 6.80-7.01 (m, 5H). ES-MS (m/z): calcd for Ca^N^S 
(M+NH4) + : 621.9; found: 621.3. 



20 G. t-Butyl (4-{l-[4-(3,3-dimethyl-2-oxobutoxy)-3-methylphenyl]-l-ethylpropyl}-2- 
methylbenzyl)-(2-methanesulfonyl^thyl)carbamate. 




Using a procedure analogous to Example 13C, from t-butyl (4-{ 1 -ethyl- 1-[4-(2- 
hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-propyl}-2-methylbenzyl)-(2- 
2 5 methanesulfonylethyl)carbamate (0.26 g, 0.43 mmol) to give the title compound (0.25 g, 
0.42 mmol, 95%). 
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'H NMR (CDCI3), 5 0.60 (t, J = 7.5 Hz, 6H), 1.26 (s, 9H), 1.48 (bs, 9H), 2.05 (q, J = 7.5 
Hz, 4H), 2.23 (s, 3H), 2.25 (s, 3H), 2.60-3.20 (m, 5H), 3.57 (bs, 2H), 4.46 (s, 2H), 4.84 (s, 
2H), 6.50 (d, J = 8.1 Hz, 1H), 6.80-7.01 (m, 5H). ES-MS (m/z): calcd for C 3 4H 5 i0 6 S: 
601.9; found: 602.2. 

5 

H. l-[4-(l-Ethyl-l-{4-[(2-methanesulfonylethylamino)-methyl]-3-methylphenyl}propyl)- 
2-methylphenoxy]-3,3-dimethylbutan-2-one. 

■ >v 

o 

To a mixture of t-butyl (4-{ l-[4-(3,3-dimethyl-2-oxobutoxy)-3-methylphenyl]-l- 
1 0 ethylpropyl } -2-methylbenzyl)-(2-methanesulfonylethyl)carbamate (0.25, g, 0.41 mmol) 
and CH 2 C1 2 (5 mL) is added TFA (5 mL,), stirred for 10 m, and concentrated. The 
residue is diluted with EtOAc (100 mL), washed with sat.d NaHC0 3 (2 x 30 mL); MgS0 4 
dried, and chromatographed (90% EtOAc) to give the title compound (0.19 g, 0.39 mmol, 
95%). 

15 ] H NMR (CDCI3), 8 0.61 (t, J = 7.2 Hz, 6H), 1.27 (s, 9H), 2.05 (q, J = 7.2 Hz, 4H), 2.25 
(s, 3H), 2.32 (s, 3H), 2.99 (s, 3H), 3.25 (s, 4H), 3.81 (s, 2H), 4.84 (s, 2H), 6.49 (d, J = 8.3 
Hz, 1H), 6.85-7.00 (m, 4H), 7.13 (d, J = 7.7 Hz, 1H). ES-MS (m/z): calcd for 
C29H44NO4S (M+H) + : 502.7; found: 502.2. 



Example 14 

Preparation of 4-{ l-ethyM-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl] propyl}- 
N-(2-methanesulfonylethyl)-2-methylbenzamide. 

25 





WO 2004/063345 



PCT7US2004/000005 



-158- 

To a mixture of 4-(l-{4-[2-(hydroxy)-3,3-dimethyl-butoxy]-3-methy]pheny]}-l- 
ethylpropyl)-2-methylbenzoic acid, Example 1, (0.53 g, 1.29 mmol), 2- 
aminoethylmethylsulfone hydrochloride (0.21 g, 1.29 mmol), HOBt (0.19 g, 1.43 mmol), 
Et 3 N (0.72 mL, 5.19 mmol) and CH 2 C1 2 (10 mL) is added EDCI (0.249 g, 1.29 mmol) and 
5 stirred overnight. The reaction is diluted with CH 2 C1 2 (50 mL), washed with 1M HC1 (2 x 
30 mL), H 2 0 (20 mL), satd NaHC0 3 (2 x 20 mL), and brine (20 mL). The organic layer . 
is MgS04 dried, concentrated, and chromatographed (75% EtOAc/Hex) to give the title 
compound (0.51 g, 76%). 

] H NMR (CDCI3), 5 0.59 (t, J = 7.8 Hz, 6H), 1.01 (s, 9H), 2.00-2.28 (m, 4H), 2.17 (s, 
10 3H), 2.41 (s, 3H), 3.00 (s, 3H), 3.35 (t, J = 5.6 Hz, 1H), 3.70 (bd, J = 8.6 Hz, 1H), 3.85 (t, 
J = 9.1 Hz, 1H), 3.97 (dd, J = 12.3, 5.6 Hz, 2H), 4.09 (dd, J = 9.1, 3.0 Hz, 1H), 6.53 (t, J 
= 5.9 Hz, 1H), 6.69 (d, J = 7.8 Hz, 1H), 6.85 (s, 1H), 6.91-7.01 (m, 2H), 7.25-7.29 (m, 
2H). ES-MS (m/z): calcd for Q29H44NO5S (M + H) + : 518.7; found: 518.3. 

15 Example 15A& 15B 

Preparation of enantiomer 1 and 2 of 4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3- 
methylphenyl]propyl } -N-(2-methanesulfonylethyl)-2-methylbenzamide. 




2 0 (Enantiomer 1) 

(Enantiomer 2) 

A racemic mixture of 4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3- 
methylphenyl]propyl}-A^-(2-methanesulfonylethyl)-2-methylbenzamide (0.34 g), Example 
14, is chromatographed (HPLC: ChiralPak AD, 60% EtOH/Hept) to give enantiomer 1 
25 (0.10 g, 29%, it = 4.9 m) and enantiomer 2 (0.125 g, 37%, rt = 6.3 m). 

Example 15A, 2071445 (enantiomer 1): 

HPLC: ChiralPak AD (4.6 X 250 mm); 60% EtOH/Hept; 1.0 mL/m (flow rate); rt = 4.9 
m; @ 240 nm. 
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NMR & LC/MS: equivalent to the racemate, Example 14. 



Example 15B, 2071447 (enantiomer 2): 

HPLC: ChiralPak AD (4.6 X 250 mm); 60% EtOH/Hept; 1.0 mL/m (flow rate); rt = 6.3 
5 m; @ 240 nm. 

NMR & LC/MS: equivalent to the racemate, Example 14. 



Example 16 

Preparation of 4- { l-[4-(3,3"dimethyl-2-oxobutoxy)-3-methylphenyl]-l-ethylpropyl }-N-(2- 
1 0 methanesulf onyl ethyl)-2-methylbenzamide. 




Using a procedure analogous to Example 13C, from 4-{ l-ethyl-l-[4-(2-hydroxy- 
3,3-dimethylbutoxy)-3-methylphenyl]propyl}-N-(2-methanesulfonylethyl)-2- 
methylbenzamide, Example 14, (0.08 g, 0.16 mmol), NMO (27 mg, 0.24 mmol), and 
15 TPAP (2.8 mg, 0.08 mmol) are reacted for 1 h to give the title compound (0.06g, 76%). 
*H NMR (CDC1 3 ): 5 0.60 (t, J = 7.4 Hz, 6H), 1.27 (s, 9H), 2.05 (q, J = 7.4 Hz, 4H), 2.24 
(s, 3H), 2.42 (s, 3H), 3.01 (s, 3H), 3.36 (t, J = 6.0 Hz, 2H), 3.94-4.02, (m, 2H), 4.82 (s, 
2H), 6.46-6.57 (m, 2H), 6.82-7.23 (m, 5H).' ES-MS (m/z): calcd for C29H42NO5S (M + 
H) + : 516.7; found: 516.4. 

20 

Example 17 

Preparation of 4-{ l-[4-(3,3-dimethyl-2-oxobutoxy)-3-methylphenyl]-l-ethylpropyl}-2- 
methylbenzoic acid. 




25 To a mixture of 4-{ l-[4-(3,3-dimethyl-2-hydroxybutoxy)-3-methylphenyl]-l- 

ethylpropyl}-2-methylbenzoic acid, Example 1, (0.50 g, 1.22 mmol) in CH 2 C1 2 (10 mL) 
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is added a solution of the Dess-Martin reagent (0.57 g, 1.34 mmol) in CH2CL2 (10 rnL) 
dropwise and stirred for 2 h. The reaction is diluted with EtOAc (100 mL), washed with 
10% Na 2 S0 3 (2 x 20 ml), 0.1 M HC] (20 ml), and H 2 0 (20 ml). The organic layer is 
MgSC>4 dried, and concentrated to give the title compound (0.48 g, 1.17 mmol, 95%). 
5 ] H NMR (CDCI3), 8 0.62 (t, J = 7.2 Hz, 6H), 1.27 (s, 9H), 2.09 (q, J = 7.2 Hz, 4H), 2.25 
(s, 3H), 2.61 (s, 3H), 4.85 (s, 2H), 6.51 (d, J= 8.8 Hz, 1H), 6.85-6.91 (m, 2H), 7.05-7.10 
(m, 2H), 7.93 (d, / = 9.0 Hz, 1H). ES-MS (m/z): calcd for C26H38NO4 (M + NH4) + : 
428.6; found: 428.3. 

10 Example 18 

Preparation of enantiomer 1 of [(4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3- 
methyl-phenyl]-propyl } -2-methyl-benzoyl)-methyl-amino]-acetic acid. 



o 

(Enantiomer 1) 

15 A. Enantiomer 1 of [(4-{ l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl- 
phenyl]-propyl}-2-methyl-benzoyl)-methyl-amino]-acetic acid methyl ester. 



20 (hydroxy)-3,3-dimethyl-butoxy]-3-methylphenyl}-l-ethylpropyl)-2-methylbenzoic acid, 
Example 3A, (1.28 g, 3.17 mmol) and N-methyl glycine methyl ester hydrochloride (0.48 
g, 3.41 mmol) to give the title compound (1.43 g, 2.88 mmol, 93%). ] H NMR (CDCI3), 8 
0.57-0.65 (m, 6H), 1.02 (s, 9H), 2.00-2.11 (m, 4H), 2.18 (s, 3H), 2.25 (s, 0.80H), 2.32 (s, 
2.20H), 2.89 (s, 2.20H), 3.15 (s, 0.80H), 3.70 (s, 0.8H), 3.72 (d, J = 2.6 Hz, 1H), 3.79 (s, 

25 2.2H), 3.86 (t, J = 8.8 Hz, 1H), 3.91 (s, 0.52H), 4.09 (dd, J = 7.0, 2.6 Hz, 1H), 4.32 (bs, 





o 



(Enantiomer- 1) 

Using a procedure analogous to Example 5, from enantiomer 1 of 4-(l-{4-[2- 
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1.48H), 6.70 (d, J= 8.3 Hz, 1H), 6.85-7.11 (m, 5H). ES-MS (m/z): calcd for C30H44NO5 
(M + H) + : 498.7; found: 498.3. 

B. Enantiomer 1 of [(4-{ l-ethyl-l-[4-(2-hydroxy-33-diniethyl-butoxy)0-methy]- 
5 phenyl] -propyl } -2-methyl-benzoyl)-methyl-amino]-acetic acid 




(Enantiomer 1) 

Using a procedure analogous to Example 2, from enantiomer 1 of [(4-{l-ethyl-l- 
[4'(2-hydroxy-33"dimethyl-butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzoyl)- 
10 methyl-amino]-acetic acid methyl ester (1.43 g, 2.88 mmol) to give the title compound 

(1.24 g, 2.57 mmol, 90%). ] H NMR (CDC1 3 ), 8 0.56-0.63 (m, 6H), 1.02 (s, 9H), 2.01- 
2.09 (m, 4H), 2.11 (s, 0.7H), 2.18 (s, 2.3H), 2.23 (s, 0.70H), 2.29 (s, 2.30H), 2.91 (s, 
2.30H), 3.14 (s, 0.70H), 3.71 (dd, J = 8.8, 2.6 Hz, 1H), 3.86 (t, J = 8.8 Hz, 1H), 3.92(s, 
0.47H), 4.09 (dd, J = 8.8, 2.6 Hz, 1H), 4.33 (bs, 1.53H), 6.69 (d, J = 8.8 Hz, 0.23H), 6.70 
15 (d, J = 8.3 Hz, 0.77H), 6.85-7.11 (m, 5H). ES-MS (m/z): calcd for C29H40NO5 (M - H)": 
482.7; found: 482.3. 



20 

Example 19 

Enantiomer 2 of [(4-{ l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]- 
propyl } -2-methyl-benzoyl)-methy]-amino]-acetic acid. 



25 




(Enantiomer 2) 
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A. Enantiomer 2 of [(4-{ l-E%]-l-[4-(2-hydroxy-3 J 3-dimethyl-butoxy)-3-methyl- 
phenyl]-propyl}-2-methy]-benzoyl)-niethyl-amino]-acetic acid methyl ester. 




(Enantiomer 2) 

Using a procedure analogous to Example 5, from enantiomer 2 of 4-(l-{4-[2- 1 
(hydroxy)-3,3-dimethyl-butoxy]-3-methylpte acid, 
Example 3B, (1.08 g, 2.62 mmol) to give the title compound (1.16 g, 2.33 mmol, 89%). 
] H NMR & LC/MS: equivalent to Example 18A. 

B. Enantiomer 2 of [(4- { 1 -Ethyl- 1- [4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl- 
phenyl]-propyl } -2-methyl-benzoyl)-methyl-amino]-acetic acid. 

Using a procedure analogous to Example 2, from enantiomer 2 of [(4-{ 1 -ethyl- 1- 
[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzoyl)- 
methyl-amino]-acetic acid methyl ester (0.58 g, 1.16 mmol) givesthe title compound (0.53 
g, 1.10 mmol, 95%). *H NMR & LC/MS: equivalent to Example 18B. 

* 

i 



Example 20 

A. 2-(4-{l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl}-2- 
methyl-benzoylamino)-2-methyl-propionic acid methyl ester. 




WO 2004/063345 



PCTAJS2004/000005 



-163- 

Using the procedure analogous to Example 5, from enantiomer 1 of 4-{ 1-ethyl-l- 
[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl } -2-methyl -benzoic acid, 
Example 3A, (0.40 g, 0.97 mmol) and 2-aminoisobutyric acid methyl ester hydrochloride 
(0.15 g, 1.07 mmol) to furnish the title compound (0.36 g, 0.70 mmol, 72 %). J H NMR 
5 (CDC1 3 ), 8 0.60 (t, J = 7.6 Hz, 6H), 1.01 (s, 9H), 1.64 (s, 6H), 2.01-2.09 (m, 4H), 2.17 (s, 
3H), 2.40 (s, 3H), 2.70 (d, J = 9.0 Hz, 1H), 3.77 (s, 3H), 3.85 (t, J = 9.1 Hz, 1H), 4.09 (d, 
/ = 9.6 Hz, 1H), 6.28 (s, 1H), 6.70 (dd, J = 8.9, 2.6 Hz, 1H), 6.85 (s, 1H), 6.93 (d, J = 8.6 
Hz, 1H), 6.95-7.02 (m, 2H), 7.27 (dd, J = 7.9, 2.6 Hz, 1H). ES-MS (m/z): calcd. for 
C31H46NO5 (M+H) + : 512.3; found: 512.3. 

10 

B. 2-(4-{ l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl }-2- 
methyl-benzoylamino)-2-methyl-propionic acid. 

1" 




(Enantiomer 1) 

15 Using a procedure analogous to Example 2, from enantiomer 1 of 2-(4-{ 1-ethyl-l- 

[4-(2-hydroxy-3,3-dimethyl-buto^ 

2-methyl-propionic acid methyl ester (0.36 g, 0.70 mmol) to furnish the titled compound 
(0.35 g, 0.70 mmol, 92%). ] U NMR (CDC1 3 ), 5 0.59 (t, J = 7.3 Hz, 6H), 1.01 (s, 9H), 1.67 
(s, 6H), 2.05 (q, J = 7.3 Hz, 4H), 2.17 (s, 3H), 2.40 (s, 3H), 3.70 (dd, J = 8.7, 2.7 Hz, 1H), 
2 0 3.86 (t, J = 8.9 Hz, 1H), 4.09 (dd, J = 9.1, 2.7 Hz, 1H), 6.28 (s, 1H), 6.70 (d, J = 8.5 Hz, 
1H), 6.85 (d, J = 2.3 Hz, 1H), 6.93 (dd, J = 8.5, 2.3 Hz, 1H), 6.98-7.03 (m, 2H), 7.26 (d, J 
= 7.9 Hz, 1H). ES-MS (m/z): calcd. for C30H44NO5 (M+H) + : 498.3; found: 498.3. 



25 



Example 21 

Preparation of 4-{ l-[4-(3,3-Dimethyl-2-oxo-butoxy)-3-methyl-phenyl]-l-ethyl-propyl}- 
benzoic acid. 
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O 



A . 4 - (Z/£-2-Penten-3 -yl)- O- trifluoromethyl sulf onyl-phenol . 




To a mixture of 4-(2/£-2-penten-3-yl)phenol (7.45 g, 45.9 mmol), CH 2 C1 2 
5 (150 mL), and Tf 2 0 (13.4 g, 47.5 mmol) is added D1PEA (6. 13 g, 47.5 mol) drop 
wise. After stirring overnight, the reaction is poured into ice water (100 mL) and 
separated. The organic layer is washed with cold water (2 x 50 mL), Na2SC>4 dried, 
filtered and concentrated to give the title compound as an oil (10.5 g, 78%) which is 
used as is. 

10 

B. 4-[(l-Ethyl-l-(3-methyl-4-hydroxyphenyl)propyl]-0- 
trifluoromethyl sulf onylphenol . 




To4-(Z/£ , -2-penten-3-yl>0-trifluoromethylsulfonyl-phenol (5.25 g, 17.8 
1 5 mmol) and 0-cresol (7.7 g, 7 1 .4 mmol) in CH 2 C1 2 (20 mL) at -20 °C is added 

BF 3 -Et 2 0 (240 pL, 1.9 mmol), and the mixture is allowed to come to RT and stirred 
16 h. To the reaction is added ethylene glycol (5 mL), and the CH 2 C1 2 is evaporated 
under vaccum. The residue is vacuum distilled up to 70 °C at 0.116 mm to remove the 
excess phenol and ethylene glycol. The residue is partitioned between Et 2 0 (50 mL) 
2 0 and water (50 mL). The organic layer is washed with water (3 x 50 mL), saturated 
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brine, Na2SC>4 dried, filtered and concentrated. The residue is chromatographed to 
give the title compound (3.9 g, 54%). 

H-NMR ppm in CDC1 3 : 7.24 (2H, d, J = 9.0 Hz); 7.14 (2H, d, J = 9.2 Hz); 6.84 (1H, 
s); 6.83 (1H, d, J = 8.0 Hz); 6.66 (1H, d, J = 8.0 Hz); 4.70 (1H, s); 2.20 (3H, s); 2.05 
5 (4H, q,J = 7.2 Hz); 0.61 (6H, t, J = 7.2 Hz). LC-MS: 401.1 (M-l). 

C. 4-[(l-Ethyl-l-(3-methyl-4-hydroxyphenyl)propyl]-benzoic acid, methyl ester. 




Using a procedure analogous to Example IE, from 4-[(l-ethyl-l-(3-methyl-4- 
1 0 hydroxyphenyl)propyl]-0-trifluoromethylsulfonylphenol (2.5 g, 6.2 mmol) gives the 
title compound (1.08 g, 56%). 

H-NMR ppm in CDCI3: 7.89 (2H, d, / = 8.0 Hz); 7.23 (2H, d, J = 8.0 Hz); 6.84 (1H, 
s); 6.83 (1H, d, J = 8.2 Hz); 6.65 (1H, d, J= 8.2 Hz); 4.58 (1H, s); 3.89 (3H, s); 2.18 
(3H, s); 2.08 (4H, q, J = 7.2 Hz); 0.61 (6H, t, J= 7.2 Hz). LC/MS: 313.1 (M+l), 311.1 
15 (M-l). 

D. 4- { 1 - [4-(3 ,3-Dimethyl~2-oxo-butoxy)-3-methyl-phenyl]- 1 -ethyl -propyl } -benzoic 
acid methyl ester. 




Using a procedure analogous to Example IB, from 4-[(l-ethyl-l-(3-methyl-4- 
hydroxyphenyl)propyl]-benzoic acid, methyl ester (0.88 g, 2.81 mmol) gives the title 
compound (0.95 g, 2.32 mmol, 95%). ] H NMR (CDCL 3 ), 8 0.61 (t, J = 7.4 Hz, 6H), 1.26 
(s, 9H), 2.09 (q, J = 7.4 Hz, 4H), 2.24 (s, 3H), 3.89 (s, 3H), 4.84 (s, 2H), 6.49 (d, / = 8.8 
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Hz, 1H), 6.85-6.89 (m, 2H), 7.24 (d, J = 8.4 Hz, 2H), 7.91 (d, J = 9.4 Hz, 2H). ES-MS 
(m/z): calcd for C26H38NO4 (M+NH,) + : 428.6; found: 428.3. 

E. 4-{ l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl }-benzoic 
5 acid methyl ester. 




O 



Using a procedure analogous to Example ID, from 4-{ l-[4-(3,3-dimethyl-2- 
oxo-butoxy)-3-methyl-phenyl]-l-ethyl-propyl}-benzoic acid methyl ester (0.94 g, 2.29 
mmol) to give the title compound (0.93 g, 2.26 mmol, 99%). *H NMR (CDCI3), 6 
10 0.62 (t, J = 7.6 Hz, 6H), 1.02 (s, 9H), 2.10 (q, J = 7.6 Hz, 4H), 2.17 (s, 3H), 3.71 (dd, 
J = 8.8, 2.9 Hz, 1H), 3.86 (t, J = 8,6 Hz, 1H), 3.90 (s, 3H), 4.09 (dd, J = 9.3, 2.9 Hz, 
1H), 6.71 (d, J = 8.3 Hz, 1H), 6.86 (d, / = 2.1 Hz, 1H), 6.92 (d, J = 2.4 Hz, 1H), 6.94 
(d, J = 2.6 Hz, 1H), 7.25 (d, J = 8.3 Hz, 1H), 7.91 (d, J = 8.6 Hz, 2H). ES-MS (m/z): 
calcd for C26H37O4 (M+H) + : 413.6; found: 413.3. 

15 

F. 4-{l-Ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-propyl}benzoic 
acid. 




O 



Using a procedure analogous to Example 2, from 4-{l-ethyl-l-[4-(2-hydroxy- 
20 3,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl} -benzoic acid methyl ester (0.93 g, 
2.25 mmol) givesthe title compound (0.81 mmol, 2.02 mmol, 90%). ] H NMR 
(CDCI3), 5 0.63 (t, J = 7.2 Hz, 6H), 1.02 (s, 9H), 2.12 (q, J = 7.2 Hz, 4H), 2.18 (s, 
3H), 3.71 (dd, J = 8.7, 2.4 Hz, 1H), 3.86 (t, J = 9.3 Hz, 1H), 4.09 (dd, J = 9.3, 2.4 Hz, 
1H), 6.71 (d, J = 8.3 Hz, 1H), 6.87 (d, / = 1.9 Hz, 1H), 6.93 (d, J = 2.4 Hz, 1H), 6.95 
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(d, J = 2.0 Hz, 1H), 7.28 (d, J = 8.4 Hz, 1H), 7.97 (d, J = 8.8 Hz, 2H). ES-MS (m/z): 
calcd for C25H33O4 (M-H)": 397.6; found: 397.2. 

G. 4-{ l-[4-(3,3-Dimethyl-2-oxo-butoxy)-3-methyl-phenyl]-l-ethyl-propyl }-benzoic 
acid. 

Using a procedure analogous to Example 17, from 4-{ 1 -ethyl- 1- [4-(2-hydroxy- 
3,3-dimethy]butoxy)-3-methylphenyl]-propyl} benzoic acid (0.31 g, 0.79 mmol) and 
Dess-Martin reagent (366 mg, 0.86 mmol) gives the title compound (0.27 g, 0.69 
mmol, 88%). %). J H NMR (CDC1 3 ), 8 0.62 (t, J = 7.0 Hz, 6H), 1 .27 (s, 9H), 2.10 (q, J 
= 7.0 Hz, 4H), 2.24 (s, 3H), 4.85 (s, 2H), 6.50 (d, 7 = 9.1 Hz, 1H), 6.85-6.90 (m, 2H), 
7.28 (d, J = 8.1 Hz, 2H), 7.96 (d, J = 8.2 Hz, 2H). ES-MS (m/z): calcd for C 2 5H 31 04 
(M-H)": 395.6; found: 395.2. 

Example 22 and 23 

Preparation of enantiomer 1 and 2 of 4-{ l-EthyM-[4-(2-hydroxy-3,3-dimethylbutoxy)-3- 
methylphenyl]-propyl) benzoic acid. 




O 



(Enantiomer- 1) 
(Enantiomer-2) 

A racemic mixture of 4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3- 
methylphenyl]-propyl)benzoic acid (500 mg) is chromatographed (CHERALPAK AD 
column, Heptane, 90 %; EtOH, 9.5%, CH 3 OH, 0.5%, TFA, 0.1%) to give enantiomer 1 (it 
= 7.4 m), Example 22 (231 mg, 46%) and enantiomer 2 (rt = 9.4 m), Example 23 (230 
mg, 46%). 

Example 22, (Enantiomer 1): 
rt = 7.4 m 

NMR & LC/MS: Identical to the racemic material, Example 21F. 
Example 23, (Enantiomer 2) 
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rt = 9.4 m 

NMR & LC/MS: Identical to the racemic material, Example 21F. 



Example 24 

5 Preparation of (4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]- 
propyl } -2-methylbenzoylamino)acetic acid. 




A. Methyl (4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl] propyl}-2- 
methylbenzoylamino)acetate. 




Using a procedure analogous to Example 5, from 4-(l-{4-[2-(hydroxy)-3,3- 
dimethyl-butoxy]-3-methylphenyl}-l-ethylpropyl)-2-methylbenzoic acid (0.50 g, 1.22 
mmol) and glycine methyl ester hydrochloride (0.15 g, 1.22 mmol) give the title 
compound (0.587 g, 1.21 mmol, 99%). 

15 ] H NMR (CDC1 3 ), 5 0.62 (t, J = 7.5 Hz, 6H), 1.03 (s, 9H), 2.07 (q, J = 7.5 Hz, 4H), 2.19 
(s, 3H), 2.43 (s, 3H), 3.71 (dd, J = 8.8, 2.9 Hz, 1H), 3.80 (s, 3H), 3.87 (t, 7= 8.8 Hz, 1H), 
4.08-4.12 (m, 1H), 4.24 (d, J = 5.4 Hz, 1H), 6.26 (t, J = 5.4 Hz, 1H), 6.71 (d, J = 8.8 Hz, 
1H), 6.88 (d, J = 2.0 Hz, 1H), 6.94 (dd, J = 8.5, 2.5 Hz, 1H), 6.99-7.04 (m, 2H), 7.32 (d, J 
= 7.8 Hz, 1H). ES-MS (m/z): calcd for C29H42NO5 (M + H) + : 484.7; found: 484.2. 

20 

B. (4-{ l-Ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-propyl }-2- 
methylbenzoylamino)acetic acid. 



A mixture of methyl (4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3- 
2 5 methylphenyl]propyl }-2-methylbenzoylamino)acetate (0.43 g, 0.89 mmol), CH3OH (10 
ml), NaOH (0.18 g, 4.46 mmol), and H 2 0 (1 mL) is refluxed for 2 h. The reaction is 
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concentrated, diluted with H 2 0 (5 ml), acidified (pH 3-4) with 0.1 M HC1 and extracted 
with EtOAc (3 x 15 mL). The combined organic layers are MgSC>4 dried, and 
concentrated to give the title compound (0.29 g, 71%). 

'H NMR (CD 3 OD), 5 0.66 (t, J = 7.2 Hz, 6H), 1.05 (s, 9H), 2.15 (q, J = 7.2 Hz, 4H), 2.20 
5 (s, 3H), 2.42 (s, 3H), 3.63-3.68 (m, 1H), 3.91 (dd, J = 10.0, 7.8 Hz, 1H), 4.09 (s, 2H), 4.16 
(dd, J = 10.0, 2.9 Hz, 1H), 6.81 (d, J = 9.3 Hz, 1H), 6.86 (d, J = 2.1 Hz, 1H), 7.02 (dd, J = 
8.4, 2.1 Hz, 1H), 7.09 (s, 1H), 7.11 (s, 1H), 7.37 (d, J = 8.1 Hz, 1H). ES-MS (m/z): calcd 
for C28H40NO5 (M + H) + : 470.6; found: 470.2. 

1 0 Example 25A and Example 25B 

Preparation of enantiomer 1 and 2 of (4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3- 
methylphenyl] -propyl }-2-methylbenzoylamino)acetic acid. 



A racemic mixture of (4-{ l-ethyl-l-[4-(2-hydroxy-3,3-.dimethylbutoxy)-3- 
methylphenyl]-propyl}-2-methylbenzoylamino)acetic acid (0.217 g), Example 24, is 
chromatographed (HPLC: ChiralPak AD, 0.1% TFA in 0.75:14.25:85 
CH 3 OH:EtOH:Hept) to give enantiomer 1 ( 80.6 mg, 37%, rt = 8.0 m) and enantiomer 2 
20 (81.1 mg, 37%, rt = 10.1 m). 

* 

(Enantiomer 1), Example 25 A: 

HPLC: ChiralPak AD (4.6 X 250 mm); 0.1% TFA in 0.75:14.25:85 CH3OH :EtOH : Hept ; 
1.0 mL/m (flow rate); rt = 8.0 m; @ 280 nm; 97.8% ee. 
2 5 NMR & LC/MS: equivalent to the racemate, Example 24. 

(Enantiomer 2), Example 25B: 

HPLC: ChiralPac AD (4.6 X 250 mm); 0.1% TFA in 0.75:14.25:85 CH 3 OH:EtOH:Hept; 
1.0 mL/m (flow rate); rt = 10.1 m; @ 280 nm; 95.2% ee. 




0 



15 



(Enantiomer 1) 
(Enantiomer 2) 
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NMR & LC/MS: equivalent to the racemate, Example 24. 

Example 26 

Preparation enantiomer 1 of 3 , -[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'- 
5 [4-(tetrazol-5-ylaminocarbonyl)-3-methylphenyl]pentane. 



Using a procedure analogous to Example 5, enantiomer 1 of 3'-[4-(2-hydroxy-3,3- 

dimethylbutoxy)-3-methylphenyl]-3 , -[4-carboxyl-3-methylphenyl]pentane and 5- 
1 0 aminotetrazole give the title compound (440 mg, 95%). 

NMR 300 mHz (DMSO): 0.57 (t, J = 7.3 Hz, 6H), 0.92 (s, 9H), 2.09 (m, 7H), 2.40 (s, 
3H), 3.46 (m, 1H), 3.76 (dd, J = 7.3, 10.2 Hz, 1H), 4.03 (dd, J = 3.3, 10.2 Hz, 1H), 
4.79 (d, J = 5.5 Hz, 1H), 6.83 (d, J = 8.4 Hz, 1H), 6.89 (s, 1H), 6.95 (d, J = 8.4 Hz, 
1H), 7.08 (d, J = 8.1 Hz, 1H), 7.12 (s, 1H), 7.52 (d, J = 8.1 Hz, 1H), 12.23 (s, 1H), 
15 16.00 (brs, 1H). 

High Res. ES-MS: 480.2983; calc. for C27H37N5O3+H: 480.2975. 

Example 27 

Preparation enantiomer 2 of 3 , -[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'- 
20 [4-(tetrazol-5-ylaminocarbonyl)-3-methylphenyl]pentane. 




(enantiomer 1) 




(enantiomer 2) 
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Using a procedure analogous to Example 5, enantiomer 2 of 3'-[4-(2-hydroxy-3,3- 
dimethylbutoxy)-3-methylp^ md 5 _ 

aminotetrazole gives the title compound (385 mg, 83%). 

NMR 300 mHz (DMSO): eq. to enantiomer of 1. 

High Res. ES-MS: 480.2968; calc. for C27H 37 N 5 03+H: 480.2975. 

Preparation of 4-{ l-E%l-l-[4-(2-hydroxy-13^-trimethyl-butoxy)-3-methyl-phenyl]- 
propyl }-2-methyl-benzoic acid. 




(Racemic) 

Using a procedure analogous to Example 2, from racemic 4-{ 1 -ethyl- 1-[4-(2- 
hydroxy- 1 ,3 ,3-trimethyl-butoxy)-3-methyl-phenyl]-propyl } -2-methyl -benzoic acid methyl 
ester, Example 10C, (4.70 g, 10.68 mmol) gives the title compound (2.93 g, 6.87 mmol, 
64%). 

H NMR and ES-MS: equivalent to the pure enantiomer 1, Example 11. 

Example 29 

Preparation enantiomer 1 of 3 , -[4-(2-hydroxy-l,3,3-trimethylbutoxy)-3-methylphenyl]-3 , - 
[4-(tetrazol-5-ylaminocarbonyl)-3-methylphenyl]pentane. 




(enantiomer 1) 

Using a procedure analogous to Example 5, enantiomer 1 of 3'-[4-(2-hydroxy- 

133-trime%lbutoxy)-3-mefliylphenyl]-3 , -[4-carboxyl-3-methylphenyl]pentane, 
Example 11, and 5-aminotetrazole give the title compound (125 mg, 72%). 



WO 2004/063345 



PCT/US2004/000005 



-172- 

'H NMR 400 MHz (DMSO-d 6 ): 8 0.57 (t, J = 7.3 Hz, 6H), 0.91 (s, 9H), 1.20 (d, J = 6.3 
Hz, 3H), 2.07 (m, 7H), 2.41 (s, 3H), 3.07 (br s, 1H), 4.37 (br s, 1H), 4.57 (q, J = 5.8, 1H), 
6.87 (m, 3H), 7.06 (d, J = 7.8 Hz, 1H), 7.15 (s, 1H), 7.50 (d, J = 7.8 Hz, 1H), 12.24 (s, 
1H), 16.0 (s, 1H). 

High Res ES(+)MS m/z: 494.3127; calc. for C28H39N5O3 + H: 494.3131 

1 

Example 30 

Preparation enantiomer 2 of 3 , -[4-(2-hydroxy-133"trimethylbutoxy)-3-methylphenyl]-3 
[4-(tetrazol-5-ylaminocarbonyl)-3-methylphenyl]pentane. 




(enantiomer 2) 

Using a procedure analogous to Example 5, enantiomer 2 of 3 , -[4-(2-hydroxy- 
13,3-trimethylbutoxy)-3-methylphenyl]-3^[4-carboxyl-3-methylphenyl]pentane, 
Example 12, and 5-aminotetrazole give the title compound (150 mg, 74%). 
High Res ES(+)MS m/z: 494.3144; calc. for C28H 3 9N 5 0 3 + H: 494.3131 

Example 31 

Preparation enantiomer 1 of 3'-[4-(2-hydroxy-l,3,3-trimethylbutoxy)-3-methylpheny]]-3 , - 
[4-(carboxymethylaminocarbonyl)-3-methylphenyl]pentane, 




(enantiomer 1) 
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A. Enantiomer 1 of 3'-[4-(2-hydroxy-13,3-trimethylbutoxy)-3-methylphenyl]-3'-[4- 
(methoxycarbonylmethylaininocarbonyl)-3-niethylphenyl]pentane. 




(enantiomer 1) 

5 Using a procedure analogous to Example 5, enantiomer 1 of S'-^-CI-hydroxy- 

13,3-trimethylbutoxy)-3-methylphenyl]-3 , -[4-carboxyl-3-methylphenyl]pentane, methyl 
glycinate hydrochloride, and DMAP (2.5 eq) give the title compound (150 mg, 86%). 

] H NMR 400 MHz (DMSO-d 6 ): 5 0.55 (t, J = 7.3 Hz, 6H), 0.91 (s, 9H), 1.20 (d, J = 5.9 
Hz, 3H), 1.98-2.07 (m, 7H), 2.32 (s, 3H), 3.07 (s, 1H), 3.65 (s, 3H), 3.93(d, J = 6.3 Hz, 
1 0 2H), 4.36 (br s, 1H), 4.55 (q, J = 7.2 Hz, 1H), 6.80-6.84 (m, 2H), 6.89 (d, J = 8.3 Hz, 1H), 
7.00 (d, J = 7.8 Hz, 1H), 7.05 (s, 1H), 7.24 (d, J = 83 Hz, 1H), 8.61 (t, J = 5.9 Hz, 1H). 
High Res ES(+)MS m/z: 498.3224; calc. for C30H43NO5 + H: 498.3219. 



B. Enantiomer 1 of 3 , -[4-(2-hydroxy-l,3,3-trimethylbutoxy)-3-methylphenyl]-3'-[4- 
15 (carboxymethylaminocarbonyl)-3-methy]phenyl]pentane. 

Using a procedure analogous to Example 2 but reacted at RT, enantiomer 1 of 3'- 
[4-(2-hydroxy- 1 ,3 3-trimethylbutoxy)-3-methylphenyl] -3 ' - [4- 

(methoxycarbonylmethylaminocarbonyl)-3-methylphenyl]pentane gives the title 
2 0 compound (130 mg, 99%). 

*H NMR 400 MHz (DMSO-d 6 ): 8 0.55 (t, J = 7.3 Hz, 6H), 0.91 (s, 9H), 1.20 (d, J = 5.9 
Hz, 3H), 1.98-2.07 (m, 7H), 2.32 (s, 3H), 3.07 (s, 1H), 3.84 (d, J = 5.8 Hz, 2H), 4.37 (br s, 
1H), 4.56(q, J = 6.3 Hz, 1H), 6.80-6.84 (m, 2H), 6.89 (dd, J = 2.4, J = 8.3 Hz, 1H), 7.00 
(d, J = 8.3 Hz, 1H), 7.04 (s, 1H), 7.25 (d, J = 7.8 Hz, 1H), 8.48 (t, J = 5.9 Hz, 1H) 
25 High Res ES(+)MS m/z: 484.3041; calc. for CasjH^NOs + H: 484.3063 
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Example 32 

Preparation enantiomer 2 of 3 , -[4-(2-hydroxy-l,33-trimethy]butoxy)-3-methylphenyl]-3'-- 
[4-(carboxyn)ethy]an)inocarbonyl)-3-methy]pheiiyl]pentane. 




(enantiomer 2) 

A. Enantiomer 2 of 3 , -[4-(2-hydroxy-l,3,3-trimethylbutoxy)-3-methy]phenyl]-3'-[4- 
(methoxycarbonylmethylaminocarbonyl)-3-methylphenyl]pentane. 




(enantiomer 2) 

Using a procedure analogous to Example 5, enantiomer 2 of 3'-[4-(2-hydroxy- 
l,3,3-trimethylbutoxy)-3-methylphenyl]-3 , -[4-carboxyl-3-methylphenyl]pentane, methyl 
glycinate hydrochloride, and DMAP (2.5 eq) give the title compound (160 mg, 78%). 
NMR equivalent to Example 31 A. 

High Res ES(+)MS rn/z: 498.3200; calc. for C30H43NO5 + H: 498.3219 

B. Enantiomer 2 of 3 , -[4-(2-hydroxy-l,3,3-trimethylbutoxy)-3-methylphenyl]-3 , -[4- 
(carboxymethylaminocarbonyl)-3-methylphenyI]pentane. 

Using a procedure analogous to Example 2 but reacted at RT, enantiomer 2 of 3'- 
[4-(2-hydroxy-l ,3,3-trimethylbutoxy)-3-methylphenyl]-3 '-[4- 
(methoxycarbonylmethylaminocarbonyl)-3-methylphenyl]pentane gives the title 
compound (145 mg, quant). 
NMR equivalent to Example 3 IB. 

High Res ES(+)MS m/z\ 484.3080; calc. for C 2 9H4]N0 5 + H: 484.3063 
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Example 33 

Preparation of enantiomer 1 of (4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3- 
methyl-phenyl]-propyl) -2-methyl-benzyloxy)-acetic acid. 




(enantiomer 1) 

A. Enantiomer 1 of 4-(l-{4-[2-(tert-butyl-dimethy]-silanyloxy)-33-dimethyl-butoxy]-3- 
methyl-phenyl}-l-ethyl-propyl)-2-methyl-benzoic acid methyl ester. 




(enantiomer 1) 

Using a procedure analogous to Example 13A, from enantiomer 1 of 4-{ 1-ethyl-l- 

[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzoic acid 
methyl ester (L90 g, 4.45 mmol to furnish the title compound (2.40 g, 4.45 mmol, >99%). 
3 H NMR & ES-MS: equivalent to (Example 13A). 

B. Enantiomer 1 of [4-(l-{4-[2-(tert-butyl-dimethyl-silanyloxy)-3,3-dimethyl-butoxy]-3- 
methyl-phenyl } -1 -ethyl-propyl)-2-methyl-phenyl]-methanol. 




(enantiomer 1) 

Using a procedure analogous to 13B, from enantiomer 1 of 4-(l-{4-[2-(tert-butyl- 
dimethyl-silanyIoxy)-3,3-dime^ 



WO 2004/063345 



PCT/US2004/000005 



-176- 

benzoic acid methyl ester (2.40 g, 4.45 mmol) to furnish the title compound (2.10 g, 4.09 
mmol, 91%). 

] H NMR & ES-MS: equivalent to (Example 13B). 

5 C. [4-(l-{4-[2-(tert-Butyl-dimethyl-sil^ 

l-ethyl-propyl)-2-methyl-benzyloxy]-acetic acid methyl ester. 




(enantiomer 1) 



10 To a solution of enantiomer 1 of [4-(l-{4-[2-(tert-butyl-dimethyl-silanyloxy)-3,3- 

dimethyl-butoxy]-3-methyl-phenyl }-l-ethyl-propyl)-2-methyl-phenyl]-methanol, (2. 10 g, 
4.10 mmol) and PhCH3 (10 mL) is added methyl glycolate (6.5 mL, 81.89 mmol) and 
MeReC>3 (0.02 g, 0.082 mmol). The solution is heated at a reflux for 2 hours with the use 
of a Dean-Stark trap. The solution is concentrated and chromatographed to give the title 

1 5 compound (0.96 g, 1.64 mmol, 40%). 

] H NMR (CDC1 3 ), 8 0.06 (s, 3H), 0.11 (s, 3H), 0.61 (t, J = 7.3 Hz, 6H), 0.90 (s, 9H), 0.97 
(s, 9H), 2.05 (q, J = 7.3 Hz, 4H), 2.18 (s, 3H), 2.33 (s, 3H), 3.67 (dd, J = 5.7, 3.2 Hz, 1H), 
3.77 (s, 3H), 3.85 (dd, J = 9.7, 5.7 Hz, 1H), 3.98 (dd, J = 9.7, 3.5 Hz, 1H), 4.12 (s, 2H), 
4.60 (s, 2H), 6.65 (d, / = 8.4 Hz, 1H), 6.87 (d, J = 2.1 Hz, 1H), 6.92 (dd, J = 8.4, 2.6 Hz, 

20 1H), 6.97-7.01 (m, 2H), 7.17 (d, 7= 8.4 Hz, 1H). ). 

D. Enantiomer 1 of (4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy>3-methyl-phenyl]- 
propyl } -2-methyl-benzyloxy)-acetic acid. 

25 To a solution of enantiomer 1 of [4-(l-{4-[2-(tert-butyl-dimethyl-silanyloxy)-3,3- 

dimethyl-butoxy]-3-methyl-phenyl}-l-ethyl-propyl)-2-methyl-benzyloxy]-acetic acid 
methyl ester (0.96 g, 1.64 mmol) and THF (10 mL) is added 1M TBAF (3.3 mL, 3.28 
mmol). The solution is heated at a reflux overnight and concentrated. The residue is 
dissolved in MeOH (5 mL) and water (1 mL), NaOH (0.33 g, 8.21 mmol) is added and the 
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solution is heated at reflux for 3 hours. The solution is concentration, dissolved in EtOAc 
(20 mL), washed with 1M HC1 (15 mL), water (15 mL), brine (15 mL), dried over 
MgSO/t, and concentrated. The residue is chromatographed to furnish the title compound 
(0.45 g, 0.99 mmol, 60%). 

l H NMR (CDC1 3 ), 5 0.60 (t, J = 7.3 Hz, 6H), 1.02 (s, 9H), 2.05 (q, J = 7.3 Hz, 4H), 2.17 
(s, 3H), 2.31 (s, 3H), 3.71 (dd, / = 8.8, 2.6 Hz, 1H), 3.86 (t, J = 8.8 Hz, 1H), 4.09 (dd, J = 
8.8, 2.6 Hz, 1H), 4.13 (s, 2H), 4.62 (s, 2H), 6.70 (d, J = 8.3 Hz, 1H), 6.90-7.02 (m, 4H), 
7.16 (d,J = 7.5 Hz, 1H). 

ES-MS (m/z): calcd. for C 2 8H4i0 6 (M-H)": 455.6; found: 455.2. 

Example 34 

Preparation of epimer 1 of Z)»2-(4-{l-ethyl-l-[4~(2-hydroxy-3,3-diniethyl-butoxy)-3- 
methyl-phenyl]-propyl }-2-methyl-benzoylamino)-propionic acid. 




(D-Epimer 1) 

A. Epimer 1 of D-2-(4-{ l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl -phenyl- 
propyl }-2-methyl-benzoylamino)-propionic acid methyl ester. 

(D-Epimer 1) 

Using a procedure analogous to Example 5, from enantiomer 1 of 4-{ l-ethyl-l-[4- 
(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl } -2-methyl-benzoic acid (0.40 
g, 0.97 mmol) and /^-alanine methyl ester hydrochloride (0.15 g, 1.07 mmol) to furnish 
the title compound (0.36 g, 0.72 mmol, 75%). 

'H NMR (CDC1 3 ), 5 0.60 (t, J= 7.2 Hz, 6H), 1.00 (s, 9H), 1.49 (d, J = 1.1 Hz, 3H), 2.05 
(q, J = 7.2 Hz, 4H), 2.17 (s, 3H), 2.40 (s, 3H), 3.69 (dd, J = 8.5, 2.7 Hz, 1H), 3.76 (s, 3H), 
3.84 (t, J = 9.1 Hz, 1H), 4.07 (dd, J = 9.1, 2.5 Hz, 1H), 4.72-4.81 (m, 1H), 6.42 (d, J = 7.9 
Hz, 1H), 6.68 (d, J = 8.4 Hz, 1H), 6.84 (d, J = 2.4 Hz, 1H), 6.92 (dd, J = 8.4, 2.4 Hz, 1H), 
6.96-7.01 (m, 2H), 7.28 (d, J = 8.1 Hz, 1H). 
ES-MS (m/z): calcd. for C30H44NO5 (M+H) + : 498.3; found: 498.3. 
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B. Epimer 1 of D-2-(4-{l-EthyI-l-[4-(2-hydroxy-3,3-dim^ 
propyl } -2-methyl-benzoylamino)-propionic acid. 

Using a procedure analogous to Example 2, from epimer 1 of £>-2-(4-{ 1-ethyl-l- 
[4-(2-hydroxy-33-dime%l-butoxy)-3-methyl-phenyl]-propyl)-2-methyl-benzoylamino)- 
propionic acid methyl ester (0.36 g, 0.72 mmol) to furnish the titled compound (0.31 g, 
0.64 mmol, 89 %). 

] H NMR (CDC1 3 ), 8 0.60 (t, J = 7.5 Hz, 6H), 1.01 (s, 9H), 1.50 (d, J = 7.3 Hz, 3H), 2.05 
(q, J = 7.5 Hz, 4H), 2.17 (s, 3H), 2.41 (s, 3H), 3.71 (dd, J = 8.4, 2.5 Hz, 1H), 3.85 (t, J = 
8.9 Hz, 1H), 4.09 (dd, J = 9.3, 2.7 Hz, 1H), 4.74-4.83 (m, 1H), 6.33 (d, J = 7.8 Hz, 1H), 
6.70 (d, J = 8.5 Hz, 1H), 6.85 (d, J = 2.2 Hz, 1H), 6.93 (dd, / = 8.2, 2.2 Hz), 6.98-7.03 (m, 
1H), 7.01 (s, 1H), 7.30 (d, J = 8.0 Hz, 1H). 
ES-MS (m/z): calcd. for C29H42NO5 (M+H) + : 484.3; found: 484.3. 

Example 35. 

Preparation of racemic 3'-[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-[4- 
carboxyphenyl]pentane. 




COOH 



A. 3-(3-Chloro-4-hydroxyphenyl)-3-pentanol. 




To a solution of methyl 3-chloro-4-hydroxybenzoate (25.0 g, 133 mmol) in THF 
(250 mL) is added dropwise 1.0 M ethylmagnesium bromide/THF (442 mL, 442 mmol) at 
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a rate maintaining the temperature below 27 °C. The brownish grey reaction is stirred for 
72 h. The reaction mixture is cooled in an ice bath and quenched with satd ammonium 
chloride (1 ml portions) until evolution of ethane subsides. Additional satd NH4C1 
solution is added (total of 50mL) and the mixture is concentrated to remove most of the 
5 THE The residue is added to water and ether, filtered through diatomaceous earth, and 
partitioned. The organic layer is washed with brine (3 X), MgS04 dried, and 
concentrated to give the title compound (28.6 g, 99%). 

H-NMR (300 mHz, CDC13): 8 738 (1H, d, J = 1.6 Hz), 7.07 (1H, dd, J = 8.4 Hz, J = 1.6 
Hz), 6.95 (1H, d, J = 8.4 Hz), 5.53 (1H, br s), 1.80 (4H, m), 0.76 (6H, t, J = 7.6 Hz). 
10 IR (CHC13): 3600 cm* 1 , 3540 cm" 1 . 

EI (+)TOF MS: Observed m/z 214.076; Calc. m/z. 214.0761 

B. [E, Z]-3-(3-Chloro-4-hydroxyphenyl)-3-pentene 




CI 



15 A mixture of 3-(3-chloro-4-hydroxyphenyl)-3-pentanol (10.0 g, 46.5 mmol), 

pTSA monohydrate (20 mg, catalytic amount), and toluene (300 mL) is heated on a 
steam bath for 3 h. Analysis by TLC indicates the loss of starting material and 
formation of a much less polar compound. The toluene solution is cooled to RT, 
washed with satd sodium carbonate solution (25 mL), MgS04 dried, and concentrated 

2 0 to give the title compounds as a [E:Z] isomeric mixture of [85: 15] (9.2 g, quant). 
TLC(CHC13): Rf~0.7 

H-NMR (300 mHz, DMSO-d6): 5 6.85-7.30 (3H, m), 5.65 (0.85H, q, J = 6.8 Hz), 
5.43 (0.15H, q, J = 6.8 Hz), 2.43( (1.7H, q, J = 7.6 Hz), 2.28 (0.3H, q, J = 7.6 Hz), 
1.72 (2.55H, d, J = 7.6 Hz), 1.52 (0.45H, d, J = 7.6 Hz), 0.90 (2.55H, t, J = 7.6 Hz) 
25 0.85 (0.45H, t, J = 7.6 Hz) 

C. [E,Z]-3-[3-Chloro-4-(2-oxo-3,3-dimethylbutoxy)phenyl]-3-pentene 
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A mixture of [E,Z]-3-(3-chloro-4-hydroxyphenyl)-3-pentene (4.00 g, 20.3 mmol) 
and 1-chloropinacolone (2.73 g, 20.3 mmol), anhydrous KI (0.17 g, 1.0 mmol), K2C03 
(14.0 g, 102 mmol) and acetonitrile (80 mL) is refluxed for 3 h. The reaction is cooled 
5 to RT and concentrated. The residue is partitioned between methylene chloride ( 50 mL) 
and ice water (50 mL). The organic layer is MgS04 dried, concentrated, and 
chromatographed (40% to 70% chloroform in hexane) to give the title compounds as an 
85 : 15 [E. Z] mixture (5.07 g, 85%). 

H-NMR (300 mHz, DMSO-d6): 5 7.37 (0.85H, d, J = 2.1 Hz), 7.22 (0.85H, dd, J=2.1, J = 
10 8.6 Hz), 7.18 (0.15H, d, J = 2.1 Hz), 7.03 (0.15H, dd, J = 2.0 Hz, J = 8.4 Hz), 6.88 

(0.15H, d, J = 8.4 Hz), 6.85 (0.85H, d, J = 8.6 Hz), 5.71 (0.85H, m), 5.52 (0.15H, m), 5.25 
(2H, s), 2.45 (1.70H, q, J = 7.6 Hz), 2.30 (0.30H, q, J = 7.6 Hz), 1.75 (2.55H, d, J = 7.6 
Hz), 1.53 (0.45H, d, J = 7.6 Hz), 1.17 (9H, s), 0.91 (2.55H, t, J = 7.6 Hz), 0.88 (0.45H, t, 
J = 7.6 Hz). 

15 El (+) TOF MS: Observed m/z 294.139; Calc. m/z 294.1387. 



D. 3'-[3-Chloro-4-(2-oxo-3.3-diraethylbutoxy)pheny]]-3'-(4-hydroxyphenyl)pentane. 




OH 



A -20 °C solution of [E,Z]-3-[3-chloro-4-(2-oxo-3,3-dimethylbutoxy)phenyl]-3- 
2 0 pentene ( 4.5 g, 15.2 mmol), phenol (17.2 g, 1 83 mmol) and methylene chloride (30 mL) 
is treated with BF3-etherate (0.863 g, 6.1 mmol) and stirred for 30 m while maintaining 
the temperature near -20 °C. The resulting light reddish brown solution is allowed to 
warm to 0 °C and kept at that temperature for 16 h. The reaction is distilled at 45 °C/0.04 
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mm to remove most of the excess phenol. The residue is treated with powderized 
NaHC03 (600 mg), ethylene glycol (15 ml), and distilled to remove the last of the phenol 
and almost all of the glycol. The resulting viscous tan oily residue is cooled to RT and 
distributed between sat NaHC03 (25 mL) and ethyl acetate ( 200 mL). The organic layer 
5 is separated, washed with water (5 x 50 mL), Na2S04 dried, and concentrated to give the 
title compound as an oil (5.8 g, 98%). 

H-NMR (300 mHz, CDC13): 7.21 (1H, d, J = 2.3 Hz), 6.99 (2H, d, J = 8.7 Hz), 6.95 (1H, 
dd, J = 2.3 Hz, J = 8.6 Hz), 6.75 (2H, d, J = 8.7 Hz), 6.62 (1H, d, J = 8.6 Hz), 4.91 (2H, 
s), 4.86 (1H, s), 2.02 (4H, q, J = 7.3 Hz), 1.28 (9H, s), 0.62 (6H, t, J = 7.3 Hz). 
10 ES(+) MS m/z: 389.3 [M+H]; calc. m/z 389.1883 [M+H]. 

E. 3'-[3-chloro-4-(2-oxo-3.3-dimethylbutoxy)]-3'-(4- 
trifluoromethylsulfonyloxyphenyl)pentane. 




OS0 2 CF 3 



15 Using a procedure analogous to Example 1C with isopropyldiethylamine as the base, 
allowing the reaction to warm from 0 to RT overnight, and with potassium phosphate 
monobasic/sodium hydroxide buffer quench, 3'-[3-chloro-4-(2-oxo-3.3- 
dimethylbutoxy)phenyl]-3'-(4»hydroxyphenyl)pentane and triflic anhydride give the 
title compound as a colorless oil (3.7g, 69%). 

2 0 H-NMR (300 mHz, DMSO-D6): 8 7.40 (2H, d, J = 8.7 Hz), 7.33 (2H, d, J = 8.7 Hz), 7.15 
(1H, d, J = 2.1 Hz), 6.98 (1H, dd, J = 2.1 Hz, J = 8.6 Hz), 6.78 (2H, d, J = 8.6 Hz), 5.22 
(2H, s), 2.07 (4H, q, J = 7.3 Hz), 1.17 (9H, s), 0.55 (6H, t, J = 7.3 Hz). 
FAB+ MS m/z: 521.0 [M+H]; calc. 521.1376 [M+H]. 
ES MS: 521.3 [M+l], 538.3 [M+NH4], 543.2 [M+Na]. 

25 

F. 3'-[4-(2-oxo-3,3-trimethylbutoxy)-3-chloro-phenyl]-3 , -4-carbomethoxyphenyl)- 
pentane. 
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COOCH3 



To 3 , -[4-(2-oxo-33-dimethylbutoxy)-3-chloropheny]]-3'-(4-trifluoromethyl- 
sulfonyloxy-phenyl)-pentane (3.7 g 7.1 mmol), palladium acetate (64 mg, 0.28 mmol), 
dppf (315 mg, 0.28 mmol), and triethylamine (4 mL) are heated in the absence of air 
5 under an atmosphere of carbon monoxide (initial 100 psig) in DMF (20 mL) and 

methanol (2 mL) at 1 10 °C for 48 h. The reaction mixture is cooled to room temperature, 
vented, and filtered. The filtrate is partitioned between EtOAc and water. The organic 
phase is washed 3 times with water, once with sat brine, dried over anhydrous Na2S04, 
and concentrated under vacuum. The residue is chromatographed on 10 g silica gel with 

10 8% EtOAc in hexanes to give the title compound (1.12 g, 37%). 

H-NMR (400 mHz, CDC13): 8 7.91 (2H, d, J = 8.8 Hz), 7.21 (2H, d, J = 8.8 Hz), 7.16 
(1H, s), 6.88 (1H, d, J = 8.8 Hz), 6.59 (1H, d, J = 8.8 Hz), 4.90 (2H, s), 3.89 (3H, s), 2.07 
(4H, q, J = 7.2 Hz), 1.25 (9H, s), 0.61 (6H, t, J = 7.2 Hz). 
FAB(+) MS m/z [M]: 431.1; calc. m/z 431.3. 

15 ES (+) MS: m/z 431.3 [M+H], 448.3 [M+NH4]. 



G. Racemic3 , -[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-[4- 
carbomethoxyphenyl]pentane. 




COOMe 



20 A solution of 3'-[4-(2-oxo-3,3-trimethylbutoxy)-3-chloro-phenyl]-3 , -(4- 

methoxycarbonyl-phenyl)-pentane (0.825 g, 1.91 mmol) in MeOH (10 mL) under a N2 
atmosphere is cooled to 0 °C. Sodium borohydride (0.076g, 2.01 mmol) is added in one 
portion and the reaction mixture is stirred for 15 minutes. Acetone (1 mL) followed by 



WO 2004/063345 



PCT/US2004/000005 



-183- 

potassium phosphate monobasic/sodium hydroxide buffer (3 mL) are added and the 
resulting mixture is concentrated to remove most of the MeOH. The residue is distributed 
into water and CH2C12 and the organic layer is separated and dried over anhydrous 
MgS04. The desired product is obtained as a colorless oil, (0.816 g, 98.5%). 
5 H-NMR (300 mHz, CDC13): 8 7.92 (2H, d, J = 8.8 Hz), 7.22 (2H, m), 7.15 (1H, d, J = 
2.3), 6.93 (1H, dd, J = 2.3 Hz, J = 8.8 Hz), 6.84 (1H, d, J = 8.8 Hz), 4.17 (1H, dd, J = 2.6 
Hz, J = 9.0 Hz), 3.89 (s, 3H), 3.87 (t, J = 8.9 Hz,), 3.62 (1H, dt, J = 2.6, J = 8.9, J = 3.0), 
2.60, (1H, d, J = 3.0 Hz), 2.09 (4H, q, J = 7.3 Hz), 1.01 (9H, s), 0.61 (6H, t, J = 7.3 Hz). 
FAB(+) MS m/z [M]: 432.2; calc. for C25H33C104: m/z 432.2. 
10 IR(CHC13): 1718 cm° 

H. Racemic 3'-[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-[4- 
carboxyphenyl]pentane, sodium salt. 




COONa 



15 The methyl ester of 3'-[3-chloro-4-(2-hydroxy-3,3-dimethyl-butoxy)phenyl]- 

3'-[4-(carboxy)phenyl]pentane (0.600 g, 1.38 mmol) and 2N NaOH (3.46 mL, 6.93 
mmol) are refluxed in EtOH (15mL) under a N2 atmosphere for 1 h. TLC (Si02; 
CHC13) shows the loss of the starting material and appearance of a more polar 
compound spot near the origin. The reaction is allowed to cool to near RT and 

20 subsequently it is concentrated under reduced pressure to remove EtOH and provide a 
white residue. The residue is dissolved in a minimum amount of hot water (approx. 
20 mL) and cooled and scratched to provide the desired sodium salt as white crystals 
(0.582 g, 96%). 

H-NMR (300 mHz, DMSO): 8 7.73 (2H, d, J = 8.7 Hz), 7.00 to 7.06 (5H, m), 4.88 (1H, d, 
25 J = 5.1 Hz), 4.10 (1H, dd, J = 3.0 Hz, J = 10.2 Hz), 3.86 (1H, dd, J = 3.1 Hz, J = 10.2 
Hz), 3.47 (1H, m), 2.04 (4H, q, J = 7.3 Hz), 0.92 (9H, s), 0.55 (6H, t, J = 7.3 Hz). 
ES (+) MS m/z 436.2 [M+NH4], 441.1 [M+Na] 
ES (-) MS m/z 417.2 [M-H]. 
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IR(CHC13): 1601cm' 1 . 

I. Racemic 3M3-chloro-4-(2-ty^^ 
carboxyphenyl]pentane. 

A portion of the above 3'-[3-chloro-4-(2-hydroxy-3,3-dimethy]- 
butoxy)phenyl]-3'-[4-(carboxy)phenyl]pentane, sodium salt (0.182 g, 0.413 mmol) is 
dissolved in 50 ml of hot water. After the solution is allowed to cool to near to RT it 
is acidified with dropwise addition of 5N HCL The resulting white precipitate is 
collected and washed with ice water and subsequently vacuum dried to provide the 
desired free acid (0.169 g, 98%). 

H-NMR (300 mHz, DMSO): 5 7.85 (2H, d, J = 8.3 Hz), 7.27 (2H, d, J = 8.3) 7.00 to 

7.12 (3H, m), 4.85 (1H, d, J = 5.1 Hz), 4.11 (1H, dd, J = 3.0 Hz, J = 10.2 Hz), 3.87 

(1H, dd, J = 3.1 Hz, J = 10.2 Hz), 3.47 (1H, m), 2.08 (4H, q, J = 7.3 Hz), 0.94 (9H, s), 

0.56 (6H, t, J = 7.3 Hz). 

ES (+) MS: 436.2 [M+NH4], 441.1 [M+Na] 

ES (-) MS: 417.2 [M-l]. 

IR(CHC13): 1691 cm' 1 . 



Example 36 and 37 
Separation of optical isomers of 3'-[3-chloro-4-(2-hydroxy-3,3- 
dimethylbutoxy)phenyl]-3'-[4-carboxyphenyl]pentane. 




COOH 



(isomer 1) 
(isomer 2) 

A racemic mixture of the Na salt of 3 , -[3-chloro-4-(2-hydroxy-3,3- 
dimethylbutoxy)phenyl]-3'-4-carboxyphenyl)pentane (350 mg) is chromatographed 
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with a Chiralpak AD column to give enantiomer 1, Example 36 (120 mg, 36%) and 
enantiomer 2, Example 37 (117 mg, 35%). 

Example 36, Enantiomer 1 
5 HPLC: Chiralpak AD (4.6 X 150 mm); 100% 3A Alcohol; 0.6 mL/m (flow rate); rt = 
7.3 m; 240 nm; ee 99.7% by HPLC. 

H-NMR (300 mHz, DMSO): 5 7.85 (2H, d, J = 8.3 Hz), 7.27 (2H, d, J = 8.3) 7.00 to 
7.12 (3H, m), 4.85 (1H, d, J = 5.1 Hz), 4.11 (1H, dd, J = 3.0 Hz, J = 10.2 Hz), 3.87 
(1H, dd, J = 3.1 Hz, J = 10.2 Hz), 3.47 (1H, m), 2.08 (4H, q, J = 7.3 Hz), 0.94 (9H, s), 
10 0.56 (6H, t, J = 7.3 Hz). 

ES (+) MS: 436.2 [M+NH4], 441.1 [M+Na] 
ES (-) MS: 417.2 [M-l]. 

Example 37, Enantiomer 2 
15 HPLC: Chiralpak AD (4.6 X 150 mm); 100% 3A Alcohol; 0.6 mL/m (flow rate); rt = 
10.5 m; 240 nm; ee 99.0% by HPLC. 

H-NMR (300 mHz, DMSO): 8 7.85 (2H, d, J = 8.3 Hz), 7.27 (2H, d, J = 8.3) 7.00 to 
7.12 (3H, m), 4.85 (1H, d, J = 5.1 Hz), 4.11 (1H, dd, J = 3.0 Hz, J = 10.2 Hz), 3.87 
(1H, dd, J = 3.1 Hz, J = 10.2 Hz), 3.47 (1H, m), 2.08 (4H, q, J = 7.3 Hz), 0.94 (9H, s), 
20 0.56 (6H, t, J = 7.3 Hz). 

ES (+) MS: 436.2 [M+NH4], 441.1 [M+Na] 
ES(-) MS: 417.2 [M-l]. 

Example 38 

2 5 Preparation of racemic 3'-[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-[3- 
methyl-4-(carboxy)phenyl]pentane. 




A. [E,Z]-3-[3-Chloro-4-(trifluoromethylsulfonyloxy)phenyl)-3-pentene. 
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OS0 2 CF 3 



Using a procedure analogous to Example 1C, [E, Z]-3-(3-chloro-4- 
hydroxyphenyl)-3-pentene, triflic anhydride, and diisopropylethylamine are reacted at 
RT for 3 h to give the title compound as a yellow oil in a [E:Z] ratio of 9:1 (16.7 g, 
98%). Chromatography over silica gel using 10% chloroform in hexane as the eluent 
provided 11.72 g (71.%) of purified material. 

H-NMR (300 mHz, CDC13): 5 7.01-7.39 (3H, m), 5.70 (0.9H, q, J = 6.9 Hz), 5.53 
(0.1H, q, J = 6.9 Hz), 2.41( (1.8H, q, J = 7.6 Hz), 2.24 (0.2H, q, J = 7.6 Hz), 1.74 
(2.7H, d, J = 7.6 Hz), 1.48 (0.3H, d, J = 7.6 Hz), 0.91 (2.7H, t, J = 7.6 Hz) ), 0.89 
(0.3H, t, J = 7.6 Hz). 

ESGCMSm/z 328.0; Calc. for C12H12C1F303S m/z 328.0148. 

B. 3'-(4-hydroxy-3-methylphenyl)-3'-[3-chloro-4-(trifluoromethylsulfonyloxy)- 
phenyl]pentane. 




Using a procedure analogous to Example 35D, [E,Z]-3-[3-chloro-4- 
(trifluoromethylsulfonyloxy)phenyl]-3-pentene and o-cresol are reacted at RT overnight to 
give the title compound as a pale tan oil (4.29g, 38%). 
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H-NMR (300 mHz, CDC13): 6.5 to 7.3 (6H, m) 4.57 (lH,s), 2.21 (3H, s), 2.05 (4H, q, J 
7.3 Hz), 0.62 (6H, t, J =7.3 Hz). 
ES (-) MS m/z 435.1 [M-H]. 

5 C. 3'-[3-chloro-4-(2-oxo-3.3-dimethylbutoxy)-phenyl]-3'-[3-methyl-4- 
(trifluoromethylsulfonyloxy)phenyl]pentane. 
Triflate Rearrangement Procedure. 




OSO P CF, 

CH 3 



Using a procedure analogous to Example 35C, S^-chloro^-hydroxyphenyl)^'- 
1 0 [3-methyl-4-(trifluoromethylsulfonyloxy)phenyl]pentane, 1-chloropinacolone, anhydrous 
KI, and K2C03 are reacted in acetonitrile to give the title compound (2.61 g, 53%) 
following chromatographies (30% to 50% chloroform/Hex; Hex to 10% EtOAc/Hex). 
H-NMR (300 mHz, CDC13): 5 7.15 (1H, d, J = 2.3 Hz), 7.11 (1H, d, J= 8.4 Hz), 7.04 (1H, 
d, J = 2.3 Hz), 7.02 (1H, dd, J = 2.3 Hz, J = 8.4 Hz), 6.89 (1H, dd, J = 8.6 Hz, J = 2.3 Hz), 
15 6.62 (1H, d, J = 8.6 Hz), 4.91 (2H, s), 2.32 (3H, s), 2.03 (4H, q, J = 7.2 Hz), 1.26 (9H, s), 
0.60 (6H, t, J = 7.2 Hz). 
ES (+) MS m/z, [M+NH4]: 552.2. 

Further NMR data: COSY data allowed the spin systems of the two aromatic rings to be 
grouped together. When the OCH2 was selectively excited, a NOE is observed with a 
2 0 resonance at 6.62 8 which is ortho only coupled. When the aromatic methyl (at 2.32 8) 
was excited, a NOE is observed to a meta coupled proton at 7.04 8. These resonances are 
not part of the same spin system, requiring the OCH2 and aromatic methyl to be on 
different rings. Therefore the triflate has migrated during the reaction and the isolated 
product has the structure shown above. (HMBC data also supports this conclusion.) 
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D. 3 , -[3-chloro-4-(2-oxo-3.3-dimethylbutoxy)phenyl]-3'-[3-methyl-4- 
(carbomethoxy)phenyl]pentane. 




COOCHg 



5 Using a procedure analogous to Example 35F, 3'-[3-chloro-4-(2-oxo-3.3- 
dimethylbutoxy)-phenyl]-3'-[3-methyl-4-(trifluoromethylsulfonyl- 
oxy)phenyl]pentane, MeOH, dppb, DMSO, Et3N, and Pd(OAc)2 under an atmosphere 
of CO are reacted to provide the title compound as a colorless oil (938 mg, 73%). 
H-NMR (300 mHz, CDC13): 5 7.82 (1H, d, J = 8.8 Hz), 7.20 (1H, d, J= 2.3 Hz), 7.03 - 
1 0 7.05 (2H, m), 6.92 (1H, dd, J = 2.3 Hz, J = 8.6 Hz), 6.63 (1H, d, J = 8.6 Hz), 4.92 (2H, s), 
3.89 (3H, s), 2.57 (3H, s), 2.08 (4H, q, J = 7.3 Hz), 1.27 (9H, s), 0.63 (6H, t, J = 7.3 Hz). 
ES (+) MS m/z: 462.4 [M+NH4]. 
FAB (+) MS m/z [M+H]: 445.2; calc. m/z 445.1. 

15 E. Racemic 3 , -[3-chloro-4-(2-hydroxy-3.3-dimethylbutoxy)phenyl]-3'-[3-methyl-4- 
(carbomethoxy)phenyl]pentane. 




Using a procedure analogous to Example 35G, 3'-[3-chloro-4-(2-oxo-3.3- 
dimethylbutoxy)phenyl]-3'-[3-methyl-4-(carbomethoxy)phenyl]pentane was reduced 
20 by NaBH4 to provide the title compound as a colorless oil (735 mg, 98%). 

H-NMR (300 mHz, CDC13): 5 7.89 (1H, d, J = 8.8 Hz), 7.13 (1H, d, J = 1.78 Hz), 7.00 
(2H, m), 6.93 (1H, dd, J = 2.2 Hz, J = 8.8 Hz), 6.80 (1H, d, J = 8.8 Hz), (4.17 (1H, dd, J 
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= 2.6 Hz, J = 9.0 Hz), 3.86 (1H, m), 3.85 (3H, s), 3.74 (1H, m), 2.60, (1H, d, J = 3.0 Hz), 
2.54 (3H, s), 2.06 (4H, q, J = 7.3 Hz), 1.01 (9H, s), 0.61 (6H, t, J = 7.3 Hz). 
FAB (+) MS m/z [M+H]: 447.1; calc m/z 447.2. 
JR (CHC13): 1717 cm" 1 

F. Raceniic3 , -[3-ch]oro-4-(2-hydroxy-3,3-diniethylbutoxy)pheny]]-3 , -[3-methy]-4^ 
(carboxy)phenyl]pentane. 




COOH 



Using a procedure analogous to Example 35 H&I, racemic 3'-[3-chloro-4-(2- 
10 hydroxy-3.3-dimethylbutoxy)phenyl]-3 , -[3-methyl-4-(carbomethoxy)-phenyl]pentane 
was saponified by aqueous NaOH in EtOH to form the Na salt corresponding to the 
desired compound. After removal of the EtOH under reduced pressure, the residue 
containing the Na salt was dissolved in water and acidified in a manner analogous to 
the procedure of Example CDJ-3 to provide the title compound as a white solid (470 
15 mg,97%). 

H-NMR (300 mHz, DMSO): 8 7.72 (1H, d, J = 8.0 Hz), 7.00 to 7.10 (5H, m), 4.84 (1H, d, 

i 

J = 5.6 Hz), 4.09 (1H, dd, J = 2.8 Hz, J = 10.4 Hz), 3.85 (1H, dd, J = 7.0 Hz, J = 10.4 
Hz), 3.45 (1H, m), 2.47 (3H, s), 2.06 (4H, q, J = 7.3 Hz), 0.91 (9H, s), 0.55 (6H, t, J = 7.3 
Hz)'. 

20 ES (+) MS m/z 450.2 [M+NH4], 455.2 [M+Na]. 
ES(-)MSm/z 431.1 [M-l]. 
IR(CHC13): 1689 cm 1 . 



Example 39 
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Preparation of Racemic 3'-[3-methyl-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-(3- 
chloro-4-carboxyphenyl)pentane. 



Using a procedure similar to Example 35F, a mixture of [E,Z]-3-[3-chloro-4- 
(trifluoromethylsulfonyloxy)phenyl)-3-pentene, MeOH, dppb, DMSO (instead of 
DMF) , Et3N, and Pd(OAc)2 under an atmosphere of CO at 80 °C for 4 h are reacted 
10 to provide the title compound as a colorless liquid in a [E:Z] ratio of 9:1 (1.99 g, 
92%). 

H-NMR (300 mHz, CDC13): 8 7.06-7.85 (3H, m), 5.85 (0.9H, q, J = 6.9 Hz), 5.60 
(0.1H, q, J = 6.9 Hz), 3.94 (0.3H, s), 3.93 (2.7H, s), 2.50 (1.8H, q, J = 7.6 Hz), 2.32 
(0.2H, q, J = 7.6 Hz), 1.82 (2.7H, d, J = 7.6 Hz), 1.53 (0.3H, d, J = 7.6 Hz), 0.97 
15 (2.7H, t, J = 7.6 Hz), 0.94 (0.3H, t, J = 7.6 Hz). 
IR (CHC13): 1726 cm" 1 

ES GC MS mix 238.1, M+; Calc. C13H15C102 m/z 238.1 

B. 3'-(4-hydroxy-3-methylphenyl)-3'-[3-chloro-4-carbomethoxyphenyl]pentane. 



HCL/ 1 CH 3 CI 




5 A. [E,Z]-3-[3-Chloro-4-carbomethoxyphenyl)-3-pentene. 




20 
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Using a procedure analogous to Example 35D, [E,Z]-3-[3-chloro-4- 
carbomethoxyphenyl)-3-pentene and o-cresol are reacted at RT overnight to give the title 
compound as a thick, pale yellow oil (3.54g, 99%). 

H-NMR (300 mHz, CDC13): 8 7.74 (1H, d, J = 8.2 Hz), 7.29 (1H, d, J= 1.7 Hz), 7.08 (1H, 
5 dd, J = 1.7 Hz, J = 8.2 Hz), 6.81 (2H, m), 6.63 (1H, d, J = 8.9 Hz), 3.91 (3H, s), 2.20 (3H, 
s), 2.09 (4H, q, J = 7.3 Hz), 1.27 (9H, s), 0.70 (6H, t, J = 7.3 Hz). 
ES(+)MSm/z 347.1 [M+l]. 
1R(CHC13): 1725 cm' 1 . 

10 C. 3'-[4-(2-oxo-3,3-trimethylbutoxy)-3-methyl-phenyl]-3 , -(3-chloro-4- 
carbomethoxyphenyl)-pentane. 




Using a procedure analogous to Example 35C, 3 , -(4-hydroxy-3-methylphenyl)-3 J - 
[3-chloro-4-carbomethoxyphenyl]pentane, 1-chloropinacolone, anhydrous KI, and 
15 K2C03 are reacted in acetonitrile to give the title compound as a clear colorless oil 
(3.46g, 90%). 

H-NMR (300 mHz, CDC13): 5 7.70 (1H, d, J = 8.2 Hz), 7.28 (1H, d, J= 1.8 Hz), 7.07 (1H, 
dd, J =1.8, J =8.2), 6.858 - 6.87 (2H, m), 6.50 (1H, d, J = 9.2 Hz), 4.84 (2H, s), 3.91 
(3H, s), 2.23 (3H, s), 2.05 (4H, q, J = 7.3 Hz), 1.53 (9H, s), 0.61 (6H, t, J = 7.3 Hz). 
2 0 FAB(+) MS m/z [M+H] : 445 .2 Calc. m/z 445.2. 
' IR(CHC13): 1725 cm" 1 . 



«• 
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D. Racemic 3'-[3-methyl-4-(2-hydroxy-3,3-dimethylbutoxy)pheny]]-3 '-(3-chloro-4- 
carbomethoxyoxyphenyl)pentane. 



5 trimethylbutoxy)-3-methyl-phenyl]-3 '-(3-chloro-4-carbomethoxyphenyl)-pentane was 
reduced by NaBH4 to provide the title compound as a colorless oil (2.75 g, 91%). 
H-NMR (300 mHz, CDC13): 8 7.75 (1H, d, J = 8.8 Hz), 7.27 (1H, d, J = 1.8 Hz), 7.16 
(1H, d, J =2.0 Hz), 7.07 (1H, dd, J = 1.8 Hz, J = 8.8 Hz), 6.94 (1H, dd, J = 2.0 Hz, J = 
8.8 Hz), 6.83 (1H, d, J = 8.8 Hz), 4.18 (1H, dd, J = 2.6 Hz, J = 9.0 Hz), 3.92 (3H, s), 3.89 
1 0 (1H, m), 3.74 (1H, m), 2.60, (1H, broad s), 2.06 (4H, q, J = 7.3 Hz), 1.04 (9H, s), 0.63 
(6H, t, J = 7.3 Hz). 

FAB(+) MS m/z [M+H]: 447.3; calc. m/z 447.2 
IR (CHC13): 1733 cm" 1 

15 E. Racemic 3'-[3-methyl-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-(3-chloro-4- 
carboxyphenyl)pentane.. 

Using a procedure analogous to Example 35H, racemic 3'-[3-methyl-4-(2- 
hydroxy-3,3-dimethylbutoxy)phenyl]-3'-(3-chloro-4-carbomethoxyoxyphenyl)pentane 

2 0 was saponified by aqueous NaOH in EtOH to form the Na salt corresponding to the 
desired compound. After removal of the EtOH under reduced pressure, the residue 
containing the Na salt was dissolved in water and acidified in a manner analogous to 
the procedure of Example 391 to provide the title compound as a white solid ( 1 .84 g, 
93%). 

2 5 H-NMR (300 mHz, DMSO): 5 7.69 (1H, d, J = 8.0 Hz), 7. 10 to 7.20 (2H, m), 6.80 to 6.95 
(3H, m),4.78 (1H, d, J = 5.6 Hz), 4.02 (1H, dd, J = 2.8 Hz, J = 10.4 Hz), 3.76 (1H, dd, J = 
7.0 Hz, J = 10.4 Hz), 3.44 (1H, m), 2.10 (3H, s), 2.04 (4H, q, J = 7.3 Hz), 0.93 (9H, s), 
0.56 (6H, t, J = 7.3 Hz). 



HO^J CH 3 CI 




Using a procedure analogous to Example 35G, 3'-[4-(2-oxo-3,3- 
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ES (+) MS m/z 433.2 [M+H], 450.1 [M+NH4], 455.1 [M+Na]. 
ES(-)MSm/z 431.2 [M-H]. 
IR(CHCB): 1701 cm" 1 . 



Example 40 

Preparation of racemic 3'-[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-(3- 
chloro-4-carboxyphenyl)pentane. 




HCv^J CH 3 CI 



COOH 



A . 3 ' -(4-hydroxy-3 -chlorophenyl)-3 ' -(3-chl oro-4-carbomethoxy-phenyl)pentane. 




COOCH. 



Using a procedure analogous to Example 35D, [E,Z]-3-[3-chIoro-4- 
carbomethoxyphenyl]-3-pentene and o-chlorophenol are reacted (initially at RT overnight, 
then at 70 °C for 20 h, and finally at 90 °C overnight) to give the title compound as an oil 
(886 mg, 58%). 

H-NMR (300 mHz, CDC13): 6.90 to 7.76 (6H, m), 5.45 (1H, s), 3.93 (3H, s), 2.06 
(4H, q, J = 7.3 Hz), 0.64 (6H, t, J =7.3 Hz). 
ES (+) MS m/z 367.0 [M+H]. 
IR (CHC13): 1726 cm' 1 



B. 3'-[4-(2-oxo-3,3-trimethylbutoxy)-3-ch]orophenyl]-3'-(3-chloro-4- 
carbomethoxyphenyl)-pentane. 
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Using a procedure analogous to Example 35C, 3'-(4-hydroxy-3-chlorophenyl)- 
3'-(3-chloro-4-carbomethoxy-phenyl)pentane, 1-chloropinacolone, anhydrous KI, and 
K2C03 are reacted in acetonitrile to give the title compound as a clear, nearly 
5 colorless oil (919 mg, 89%). 

H-NMR (300 mHz, CDC13): 5 7.72 (1H, d, J = 8.2 Hz), 7.26 (1H, m), 7.17 (1H, d, J =2.3, 
7.06 (1H, dd, J = 1.8 Hz, J = 8.2 Hz), 6.90 (1H, dd, J = 8.7 Hz, J = 2.3 Hz), 4.91 (2H, s), 
3.92 (3H, s), 2.05 (4H, q, J = 7.3 Hz), 1.26 (9H, s), 0.62 (6H, t, J = 7.3 Hz). 
ES (+) MS m/z 465.1 [M+H], 482.1 [M+NH4]. 

10 

C. Racemic3'-[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-(3-chloro-4- 
carbomethoxyphenyl)pentane. 




COOMe 



Using a procedure analogous to Example 35G, 3'-[4-(2-oxo-3,3- 
1 5 trimethy]butoxy)-3-chlorophenyl]-3'-(3-chloro-4-carbomethoxypheny])-pentane was 
reduced by NaBH4 to provide the title compound as a colorless oil (738 mg, 98%). 
H-NMR (300 mHz, CDC13): 8 7.89 (1H, d, J = 8.8 Hz), 7.13 (1H, d, J = 1.78 Hz), 
7.00 (2H, m), 6.93 (1H, dd, J = 2.2 Hz, J = 8.8 Hz), 6.80 (1H, d, J = 8.8 Hz), (4.17 
(1H, dd, J = 2.6 Hz, J = 9.0 Hz), 3.86 (1H, m), 3.85 (3H, s), 3.74 (1H, m), 2.60, (1H, 
20 d, J = 3.0 Hz), 2.06 (4H, q, J = 7.3 Hz), 1.01 (9H, s), 0.61 (6H, t, J = 7.3 Hz). 
ES (+) MS m/z 489.2 (M+Na). 
IR (CHC13): 1717 cm" 1 
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D. Racemic3 , -[3-chloro-4-(2-hydroxy-33-dimethylbutoxy)phenyl]-3 , -(3-chloro-4- 
carboxyphenyl)pentane. 

Using a procedure analogous to Example 35H, racemic 3'-[3-methyl-4-(2- 

hydroxy-33-dimethylbutoxy)phenyl]-3^(3-chloro-4~carboinethoxy-phenyl)pentane 
was saponified by aqueous NaOH in EtOH to form the Na salt corresponding to the 
desired compound. After removal of the EtOH under reduced pressure, the residue 
containing the Na salt was dissolved in water and acidified in a manner analogous to 
the procedure of Example 391 to provide the title compound as a white solid (517 mg, 
94%). 

H-NMR (300 mHz, DMSO): 8 7.74 (1H, d, J = 8.0 Hz), 7.04 to 7.30 (5H, m), 4.88 (1H, d, 
J = 5.6 Hz), 4.14 (1H, dd, J = 2.8 Hz, J = 10.4 Hz), 3.89 (1H, dd, J = 7.0 Hz, J = 10.4 
Hz), 3.49 (1H, m), 2.04 (4H, q, J = 7.3 Hz), 0.95 (9H, s), 0.58 (6H, t, J = 7.3 Hz). 
ES (+) MS m/z 475.2 [M+Na]. 
IR(CHC13): 1701 cm" 1 . 

Example 41 and Example 42 
Separation of optical isomers of 3 , -[3-chloro-4-(2-hydroxy-3,3-dimethyl- 
butoxy)phenyl]-3 , -(3-chloro-4-carboxyphenyl)pentane. 




COOH 



(isomer 1) 
(isomer 2) 

A racemic mixture 3 , -[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy>phenyl]-3'- 
(3-chloro-4-carboxyphenyI)pentane. (490 mg) is chromatographed with a 
ChiralpakAD column to give enantiomer 1, Example 41 (192 mg, 39%) and 
enantiomer 2, Example 42 (185 mg, 38%). 
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Enantiomer 1, Example 41 

HPLC: Chiralpak AD (4.6 X 250 mm); 3:2 heptane: isopropyl alcohol with 0.1% 
TFA; 1.0 mL/m (flow rate); rt = 7.8 m; 270 nm; ee 99.9% by HPLC. 
H-NMR (300 mHz, DMSO): 5 7.74 (1H, d, J = 8.0 Hz), 7.04 to 7.30 (5H, m), 4.88 (1H, d, 
5 J = 5.6 Hz), 4.14 (1H, dd, J = 2.8 Hz, J = 10.4 Hz), 3.89 (1H, dd, J = 7.0 Hz, J = 10.4 
Hz), 3.49 (1H, m), 2.04 (4H, q, J = 7.3 Hz), 0.95 (9H, s), 0.58 (6H, t, J = 7.3 Hz). 
ES (+) MS m/z 475.2 [M+Na]. 

Enantiomer 2, Example 42 

10 HPLC: Chiralpak AD (4.6 X 250 mm); 3:2 heptane: isopropyl alcohol with 0.1% 
TFA; 1.0 mL/m (flow rate); rt = 10.6 m; 270 nm; ee 99.5% by HPLC. 
H-NMR (300 mHz, DMSO): 5 7.74 (1H, d, J = 8.0 Hz), 7.04 to 7.30 (5H, m), 4.88 (1H, d, 
J = 5.6 Hz), 4.14 (1H, dd, J = 2.8 Hz, J = 10.4 Hz), 3.89 (1H, dd, J = 7.0 Hz, J = 10.4 
Hz), 3.49 (1H, m), 2.04 (4H, q, J = 7.3 Hz), 0.95 (9H, s), 0.58 (6H, t, J = 7.3 Hz). 

15 ES (+) MS m/z 475.1 [M+Na]. 

Example 43 

Preparation of racemic l-(4-{ l-Ethyl-l-[4-(lH-tetrazol-5-yl)-phenyl]-propyl}-2-methyl- 
phenoxy)-3,3-dimethyl-butan-2-ol. 




A . 3 * -(4-Iodophenyl)-3 ' -pent anol . 




To ethyl, p-iodobenzoate (1 1.04 g, 40 mmol) in diethylether (100 mL) at -20° C. 
2 5 under nitrogen is added 1M ethylmagnesium bromide (91 mL, 91 mmol) dropwise 
with mechanical stirring, and the mixture is allowed to come to R.T. and stirred over 
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night. The mixture is quenched with satd. sodium bicarbonate and triturated with 
diethylether six times. The organic layers are combined; washed with water; dried 
over anhydrous sodium sulfate; and evaporated under vacuum to give the title 
compound as an oil (10.4 g, 90%) which is used as is. 
5 'H NMR (400 mHz, CDC1 3 ), 5 7.64 (d, J = 8.8 Hz, 2H), 7.1 1 (d, J = 8.8 Hz, 2H), 
1.74-1.85 (m, 4H), 0.75 (t, J = 7.4 Hz, 6h). 

B . 1 - { 4- [ 1 -Ethyl- 1 -(4-iodophenyl)-propyl] } -2-methyl-phenol . 




10 To 3'-(4-iodophenyl)-3'-pentanol (10.4 g, 36 mmol) and o-cresol (15.5 g, 143 

mmol) in methylene chloride (5 mL) is added borontrifluoride etherate (0.96 mL, 7.2 
mmol), and the mixture is allowed to stir at room temperature overnight. The mixture 
is quenched with satd. sodium bicarbonate, and extracted into diethylether. The 
organic phase is washed with water; dried over anhydrous sodium sulfate; and 

15 evaporated under vacuum. The residue is vacuum distilled (0.5 mm) to 80 °C. to 

remove excess o-cresol, and the residue is partitioned between diethylether and water. 
The organic layer is dried over anhydrous sodium sulfate, and evaporated under 
vacuum to give the title compound as an oil (13 g, 95%) which is used as is. 
! H NMR (400 mHz, CDCI3), 5 7.53 (d, J = 8.8 Hz, 2H), 6.90 (d, J = 8.8 Hz, 2H), 6.84 

2 0 (s, 1H), 6.83 (d. J = 8.9 Hz, 1H), 6.64 (d, J = 8.9 Hz, 1H), 4.50 (s, 1H), 2.20 (s, 3H), 
2.01 (q,' J = 7.2 Hz, 4H), 0.60 (t, J = 7.2 Hz, 6H). 

C. l-{4-[l-EthyM-(4-iodophenyl>propyl]-2-methyl-phenoxy}-3,3-dimethyl-butan-2- 
one. 
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In a procedure analogous to Example 35C, l-{4-[l-Ethyl-l-(4-iodophenyl)- 

* 

propyl] }-2-methyl-phenol (13 g, 34 mmol) gave the title compound as an oil (13.9 g, 
85%) which is used as is. 

] H NMR (400 mHz, CDC1 3 ), 8 7.53 (d, J = 8.4 hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 6.87 
5 (s, 1H), 6.86 (d, J = 8.8 hz, 1H), 6.48 (d, J = 8.8 Hz, 1H), 4.83 (s, 2H), 2.23 (s, 3H), 

2.01 (q, J = 7.2 Hz, 4H), 1.25 (s, 9H). 

D. 4-{l-[4-(3,3-Dimethyl-2-oxo-butoxy)-3-methyl-phenyl]-l-ethyl-propyl}-benzonitrile. 




10 To a mixture of l-{4-[l-ethyl-l-(4-iodo-phenyl)-propyl]-2-methyl-phenoxy}-3,3- 

dimethyl-butan-2-one (3.0 g 6.27 mmol) and DMF (30 mL) is added Zn(CN) 2 (0.44 g, 
3.76 mmol), Pd 2 (dba) 3 (0.29 g, 0.31 mmol), and DPPF (0.42 g, 0.75 mmol). The 
solution is heated at 100 °C overnight, diluted with Et 2 0 (200 mL), washed with 4:1:4 
sat NH4Cl:Conc. NlLOHwater (100 mL), water (100 mL), brine (100 mL), dried 

15 MgS0 4 , filtered and concentrated. The residue is purified by ISCO (10%-2-% EtOAc 
gradient) to furnish the title compound (1.1 g, 2.91 mmol, 46%). 
'H NMR (CDC1 3 ), 5 0.52-0.63 (m, 6H), 1.26 (s, 9H), 2.03-2.10 (m, 4H), 2.24 (s, 3H), 
4.85 (s, 2H), 6.50 (d, J = 9.4 Hz, 1H), 6.82-6.86 (m, 2H), 7.27 (d, J = 8.4 Hz, 2H), 
7.53 (d, J = 8.9 Hz, 2H). 

2 0 LC/MS (m/z): calcd. for C25H31NO2 (M+H) + : 378.6; found: 395.3. 

1 

E l-(4-{l-Ethy]-l-[4-(lH-tetrazol-5-yl)-pheny]]-propyl}-2-methyl-pheno 
dimethyl-butan-2-one. 
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To a mixture of 4-{ l-[4-(3,3-dimethyl-2-oxo-butoxy)-3-methyl-phenyl]-l-ethyl- 
propylj-benzonitrile (0.50 g, 1.32 mmol), and DMF (5 mL) is added NaN 3 (0.26 g, 
3.95 mmol) and Et 3 N»HCl (0.54 g, 3.95 mmol). The slurry is heated at 110 °C 
overnight. The slurry is diluted with EtOAc (50 mL), washed with 1M HC1 (40 mL) 
water (40 mL), brine (40 mL), dried over MgS0 4) filtered and concentrated. The 
residue is purified by ISCO (20%- 40% [89% EtOAc: 10% MeOH: 1% AcOH] 
gradient) to furnish the title compound (0.37g, 0.88 mmol, 66%). 
'H NMR (CDC1 3 ), 8 0.57-0.62 (m, 6H), 1.27 (s, 9H), 2.02-2.11 (m, 4H), 2.17 (s, 3H), 
4.87 (s, 2H), 6.50 (d, J = 9.4 Hz, 1H), 6.82-6.88 (m, 2H), 7.22-7.28 (m, 3H), 7.94 (d, J 
= 7.9 Hz, 2H). 

LC/MS (m/z): calcd. for C 2 5H 3 2N 4 02 (M+H) + : 421.7; found: 421.2. 

F. l-(4-{l-Ethyl-l-[4-(lH-tetrazol-5-yl)-phenyl]-propyl}-2-methyl-phenoxy)-3,3- 
dimethyl-butan-2-ol . 

* 

To a mixture of l-(4-{ l-Ethyl-l-[4-(lH-tetrazol-5-yl)-phenyl]-propy]}-2-methyl- 
phenoxy)-3,3-dimethyl-butan-2-one (0.37 g, 0.88 mmol) and EtOH (5 mL) was added 
NaBHi (0.037 g, 0.97 mmol) and the solution stirred for 1 hour. The solids were 
removed by filtration and the solution concentrated. The residue was purified by 
ISCO (10- 30 [89% EtOAc:10% MeOH: 1% AcOH] gradient) to furnish the title 
compound (0.32 g, 0.76 mmol, 86%). 

'H NMR (CDCI3), 8 0.59-0.64 (m, 6H), 1.02 (s, 9H), 2.05-2.12 (m, 4H), 2.13 (s, 3H), 
3.75 (dd, J = 2.8, 8.8 Hz, 1H), 3.89 (t, J = 8.8 Hz, 1H), 4.10 (dd, J = 2.8, 8.8 Hz, 1H), 
6.68 (d, J = 8.2 Hz, 1H), 6.85 (d, J = 2.2 Hz, 1H), 6.92 (dd, J = 2.2, 8.7 Hz, 1H), 7.31 
(d, J = 8.4 Hz, 2H), 8.01 (d, J = 8.4 Hz, 2H). 
LC/MS (m/z): calcd. for C25H34N4O2 (M+H) + : 423.7; found: 423.2. 
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Example 44 and Example 45 
Separation of enantiomers of l-(4-(l-Ethyl-l-[4-(lH-tetrazol-5-yl)-phenyl]-propyl}- 
5 2-metbyl-phenoxy)-3,3-dimethyl-butan-2-ol. 




enantiomer 1 
enantiomer 2 

A racemic mixture of l-(4-{ l-Ethyl-l-[4-(lH-tetrazol-5-yl)-phenyl]-propyl}-2- 
1 0 methyl-phenoxy)-3,3-dimethyl-butan-2-ol (0.32 g) is chromatographed (CHIRALPAK 
ADH column, 0.1% TFA, 20% i-PrOH/Hept) to give enantiomer 1, (0.168 g, 0.40 mmol, 
45 %) and enantiomer 2, ( 0.150 g, 0.35 mmol, 41 %). 

Example 44, enantiomer 1 
15 Rt = 7.7m 

*H NMR (CDC1 3 ), 8 0.57-0.67 (m, 6H), 1.02 (s, 9H), 2.05-2.12 (m, 4H), 2.14 (s, 3H), 
3.74 (dd, J = 2.2, 8.8 Hz, 1H), 3.89 (t, J = 8.8 Hz, 1H), 4.10 (dd, J = 2.2, 8.8 Hz, 1H), 
6.69 (d, J = 8.8 Hz, 1H), 6.86 (s, 1H), 6.93 (d, J = 8.8 Hz, 1H), 7.31 (d, J = 8.0 Hz, 2H), 
7.99 (d, J = 8.0 Hz, 2H). LC/MS (m/z): calcd. for C25H34N4O2 (M+H) + : 423.7; found: 
20 423.3. 



Example 45, enantiomer 2 
Rt= 11.6 m 

] H NMR (CDCI3), 5 0.59-0.66 (m, 6H), 1.01 (s, 9H), 2.05-2.15 (m, 4H), 2.16 (s, 3H), 
25 3.71 (dd, J = 2.5, 8.7 Hz, 1H), 3.87 (t, J = 9.0 Hz, 1H), 4.09 (dd, J = 2.5, 9.0 Hz, 1H), 
6.71 (d, J = 8.8 Hz, 1H), 6.87 (d, J = 1.7 Hz, 1H), 6.95 (dd, J = 2.2, 8.5 Hz, 1H), 7.31 (d, 
J = 8.2 Hz, 2H), 8.01 (d, J = 8.2 Hz, 2H). LC/MS (m/z): calcd. for C25H34N4O2 (M+H) + : 
423.7; found: 423.3. 
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Example 46 

Preparation of epimer 1 of (D)-2-(4-{l-ethyl-l-[4-(2-hydroxy-133-trimethyl-butoxy)-3- 
methyl-phenyl]-propyl }-2-methyl-benzoylamino)-propionic acid 




0 

(Epimer 1, D-) 

A. Preparation of epimer 1 of (D>2-(4-{l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)- 
3-methyl-phenyl]-propyl}-2-methyl-benzoylamino)-propionic acid methyl ester. 




(Epimer 1 , D-) 

Using a procedure analogous to Example 5, isomer 1 of 4-{ l-ethyl-l-[4-(2- 
hydroxy-l,3,3-trimethy]-butoxy)-3-methyl-phenyl]-propyl }-2-methyl -benzoic acid (0.55 
g, 1.29 mmol). (D)-alananine methyl ester hydrochloride (198 mg, 1.42 mmol), EDCI 
(276 mg, 1.44 mmol), and 1-hydroxybenzotriazole hydrate (195 mg, 1.44 mmol) furnish 
the title compound (0.42 g, 0.82 mmol, 63%), 

] H NMR (CDCI3), 8 0.62 (t, J = 7.3 Hz, 6H), 0.97 (S, 9H), 1.35 (d, J = 6.3 Hz, 3H), 1.51 
(d, J = 7.5 Hz, 3H), 2.06 (q, J = 7.3 Hz, 4H), 2.14 (s, 3H), 2.43 (s, 3H), 3.18 (bs, 1H), 
3.79 (s, 3H), 4.58 (q, J = 6.3 Hz, 1H), 4.79 (m, 1H), 6.32 (d, J = 8.1 Hz, 1H), 6.69 (d, J = 
8.3 Hz, 1H), 6.84-7.05 (m, 4H), 7.30 (d, J = 8.3 Hz, 1H). 
ES-MS (m/z): calcd. for C 3 ]H46N0 5 (M+H) + : 511.7; found: 512.3. 

B. Preparation of epimer 1 of (D)-2-(4-{l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)- 
3-methyl-phenyl]-propyl } -2-methyl-benzoylamino)-propionic acid. 



WO 2004/063345 



PCT/US2004/000005 



-202- 

Using a procedure analogous to Example 2, epimer 1 of (£>)-2-(4-{ l-ethyl-l-[4-(2- 
hydroxy-l,3,3-trimethyl-butoxy)-3-methy^ 

propionic acid methyl ester (0.42 g, 0.82 mmol) and LiOH give the title compound (0.41 
g, 0.82 mmol, 100%). 

5 ] H NMR (CDCI3), 5 0.62 (t, J = 7.5 Hz, 6H), 0.97 (S, 9H), 1.36 (d, J = 6.2 Hz, 3H), 1.57 
(d, J = 7.0 Hz, 3H), 2.06 (q, J = 7.5 Hz, 4H), 2.14 (s, 3H), 2.44 (s, 3H), 3.19 (d, J = 0.9 
Hz, 1H), 4.58 (dq, J = 6.2, 0.9 Hz, 1H), 4.74-4.82 (m, 1H), 6.28 (d, J = 7.0 Hz, 1H), 6.69 
(d, J = 8.8 Hz, 1H), 6.84-7.06 (m, 4H), 7.31 (d, J = 7.9 Hz, 1H). ES-MS (m/z): calcd. for 
C 3 ]H46N0 5 (M+H) + : 511.7; found: 512.3.). 
1 0 ES-MS (m/z): calcd for C30H42NO5 (M-H)": 496.7; found: 496.3. 

Example 47 

Preparation of epimer 1 of (L)-2-(4-{l-Ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3- 
methyl-phenyl]-propyl } -2-methyl-benzoylamino)-propionic acid. 




(Epimer- 1, L-) 

A. Preparation of epimer 1 of (L)-2-(4-{l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)- 
3-methyl-phenyl]-propyl}-2-methyl-benzoylamino)-propionic acid methyl ester. 




O 



20 (Epimer- 1, L-) 

Using the procedure analogous to Example 46A, isomer 1 of 4-{ 1 -ethyl- 1-[4-(2- 
hydroxy-l,3,3-trimethyl-butoxy)-3-methyl-phenyl]-propyl}-2-iiiethyl-benzoi^ acid (0.55 
g, 1.29 mmol) and (L)-alananine methyl ester hydrochloride (198 mg, 1.42 mmol) furnish 
the title compound (0.56 g, 1.09 mmol, 85%). 
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'H NMR (CDC1 3 ), 5 0.62 (t, J = 7.2 Hz, 6H), 0.97 (S, 9H), 1.36 (d, J - 6.1 Hz, 3H), 1.51 
(d, J = 7.4 Hz, 3H), 2.06 (q, J = 7.2 Hz, 4H), 2.15 (s, 3H), 2.43 (s, 3H), 3.18 (bs, 1H), 
3.79 (s, 3H), 4.58 (dq, J = 6.1, 0.9 Hz, 1H), 4.79 (m, 1H), 6.32 (d, J = 7.3 Hz, 1H), 6.69 
(d, J = 8.5 Hz, 1H), 6.84-7.05 (m, 4H), 7.30 (d, J = 8.3 Hz, 1H). 
ES-MS (m/z): calcd. for C 3 ,H46N0 5 (M+H) + : 511.7; found: 512.3. 

B. Preparation of epimer 1 of (L)-2-(4-{ l-Ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)- 
3-methyl-pheny]]-propyl } -2-methyl-benzoylamino)-propionic acid. 

Using a procedure analogous to Example 46B, epimer 1 of (D)-2-(4-{ l-ethyl-l-[4- 
(2-hydroxy- 1 ,3,3-trimethyl-butoxy)-3-methyl-phenyl]-propyl } -2-methyl-benzoylamino)- 
propionic acid methyl ester (0.56 g, 1.09 mmol) gives the title compound (0.54 g, 1.09 
mmol, 100%). 

] H NMR (CDC1 3 ), 5 0.62 (t, J = 7.0 Hz, 6H), 0.97 (S, 9H), 1.36 (d, J = 6.1 Hz, 3H), 1.57 
(d, J = 7.4 Hz, 3H), 2.06 (q, J = 7.0 Hz, 4H), 2.14 (s, 3H), 2.44 (s, 3H), 3.19 (d, J = 1.3 
Hz, 1H), 4.59 (q, J = 6.1, Hz, 1H), 4.74-4.82 (m, 1H), 6.29 (d, J = 7.0 Hz, 1H), 6.69 (d, J 
= 8.8 Hz, 1H), 6.84-7.07 (m, 4H), 7.31 (d, J = 8.4 Hz, 1H). 
ES-MS (m/z): calcd for C30H42NO5 (M-H) - : 496.7; found: 496.3. 

Example 48 

Preparation of epimer 2 of (D)-2-(4-{l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3- 
methyl-phenyl]-propyl } -2-methyl-benzoylamino)-propionic acid. 




O 

(Epimer-2, D~) 

A. Preparation of epimer 2 of (£>)-2-(4-{ l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethy]-butoxy)" 
3-methyl-phenyl]-propy]}-2-methyl-benzoylamino)-propionic acid methyl ester. 
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(Epimer-2, D-) 

Using the procedure analogous to Example 46A, isomer 2 of 4-{l-ethyl-l-[4-(2- 
hydroxy-1 ^^-trimethyl-butoxy^S-methyl-phenylJ-propyl } -2-methyl-benzoic acid (0.50 
5 g, 1.17 mmol) and (D)-alananine methyl ester hydrochloride (180 mg, 1.29 mmol) 
furnish the title compound (0.47 g, 0.92 mmol, 79%). J H NMR) & ES-MS (m/z): 
identical to that of Example 47A. 

B. Preparation of epimer 2 of (Z?)-2-(4-{ l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)- 
1 0 3-methyl-phenyl]-propyl } -2-methyl-benzoylamino)-propionic acid. 

Using a procedure analogous to Example 46B, from epimer 2 of (D)-2-(4-{l- 
ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3-methyl-phenyl]-propyl}-2-methyl- 
benzoylamino)-propionic acid methyl ester (0.47 g, 0.92 mmol) to give the title 
compound (0.39 g, 0.79 mmol, 86%). *H NMR & ES-MS : identical to that of Example 
15 47B. 

Example 49 

Preparation of epimer 2 of (L)~2-(4-{ l-Ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3- 
methyl-phenyl]-propyl } -2-methyl-benzoylamino)-propionic acid. 




(Epimer-2, L-) 

A. Preparation of epimer 2 of (L)-2-(4-{ l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)- 
3-methyl-phenyl]-propyl}-2-methyl-benzoylamino)-propionic acid methyl ester. 
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O 

(Epimer-2j Lr) 



Using the procedure analogous to Example 46A, isomer 2 of 4-{ l-ethyl-l-[4-(2- 
hydroxy-l,3,3-trimethy]-butoxy)-3-methy]-phenyl]-propyl }-2-rnethyl-benzoic acid (0.50 
g, 1.17 mmol) and (L)-alananine methyl ester hydrochloride (180 mg, 1.29 mmol) furnish 
the title compound (0.47 g, 0.92 mmol, 79%). *H NMR) & ES-MS (m/z): identical to 
that of Example 46A. 

B. Preparation of epimer 2 of (L)-2-(4-{l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)- 
3-methyl-phenyl]-propyl }-2-methyl-benzoylamino)-propionic acid. 

Using a procedure analogous to Example 24B, epimer 2 of (L)-2-(4-{ l-ethyl-l-[4- 
(2-hydroxy-l,33-trimethyl-butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzoylamino)- 
propionic acid methyl ester (0.47 g, 0.92 mmol) give the title compound (0.44 g, 0.88 
mmol, 96%). ] H NMR & ES-MS: identical to that of Example 46B. 

Example 50 

Preparation of enantiomer l of 5-(4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3- 
methyl-phenyl]-propyl } -2-methyl-benzyl)-thiazolidine-2,4-dione. 




A. Enantiomer 1 of 4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]- 
propyl } -N-methoxy-2,N-dimethyl-benzamide. 
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To a mixture of enantiomer 1 of 4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl- 
butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzoic acid (1.11 g, 2.69 mmol) and DMF 
(5 mL) is added hydroxylamine hydrochloride (0,29 g, 2.96 mmol), EDCI ( 0.57 g, 2.96 
5 mmol), HOBt (0.40 g, 2.96 mmol), and NEt 3 (1.65 mL, 11.84 mmol). The mixture is 
stirred at ambient temperature overnight, diluted with EtOAc (40 mL), washed with 1M 
HC1 (40 mL), water (40 mL), brine (40 mL), dried over MgS04, filtered and concentrated. 
The residue is purified by ISCO (10%-40% EtOAc gradient) to furnish the title compound 
(1.0 g, 2.19 mmol, 81%). 
10 ] H NMR (CDC1 3 ), 8 0.57-0.64 (m, 6H), 1.02 (s, 9H), 2.02-2.10 (m, 4H), 2.17 (s, 3H), 
2.29 (s, 3H), 3.28 (bs, 3H), 3.53 (bs, 1H), 3.71 (dd, J = 2.7, 8.8 Hz, 1H), 3.86 (t, J = 8.8 
Hz, 1H), 4.10 (dd, J = 2.7, 8.8 Hz, 1H), 6.70 (d, J = 8.6 Hz, 1H), 6.86 (d, J = 2.0 Hz, 1H), 
6.94 (dd, J = 2.2, 8.1 Hz, 1H), 6.97-7.02 (m, 3H), 7.14 (d, J = 8.4 Hz, 1H). LC/MS (m/z): 
calcd. for C28H41NO4 (M+H) + : 456.7; found: 456.2. 

15 

B. Enantiomer 1 of 4-{ l*ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]- 
propyl } -2-methyl-benzaldehyde. 




To a mixture of enantiomer 1 of 4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl- 
2 0 butoxy)-3-methyl-phenyl]-propyl}-N-methoxy-2,N-dimethyl-benzamide (1.0 g, 2.42 
mmol) and THF (10 mL) is added 1M in THF LAH ( 2.5 mL, 2.55 mmol) with cooling. 
THF (5 mL) was added and the solution stirred for 1 hour. The solution is diluted with 
Et 2 0 (100 mL) and washed with 1M HC1 (50 mL). The aqueous phase is extracted with 
Et 2 0 (50 mL). The combined organic layers are washed with 1M HC1 (50 mL), brine (50 
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mL), dried over MgSC>4, filtered and concentrated to furnish the title compound (0.64 g, 

1.61 mmol, 67%). 

*H NMR (CDC1 3 ), 5 0.59-0.66 (m, 6H), 1.02 (s, 9H), 2.05-2,15 (m, 4H), 2.18 (s, 3H), 

2.62 (s, 3H), 3.71 (dd, J = 1.9, 9.1 Hz, 1H), 3.86 (t, J = 9.1 Hz, 1H), 4.10 (dd, J = 1.9, 9.1 
5 Hz, 1H), 6.72 (d, J = 8.2 Hz, 1H), 6.87 (s, 1H), 6.93 (d, J = 8.7 Hz, 1H), 7.06 (s, 1H), 7.17 

(d, J = 8.2 Hz, 1H) 7.67 (dd, J = 1.7, 8.0, 1H), 10.20 (s, 1H). 
LC/MS (m/z): calcd. for C 2 6H 3 60 3 (M+ H) + : 397.7.; found: N/A. 

C.JEnantiomer 1 of 5-(4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl- 
1 0 phenyl] -propyl } -2-methyl-benzylidene)-thiazolidine-2,4-dione. 




To a mixture of enantiomer 1 of 4-{ l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl- 
butoxy)-3-methy]-phenyl]-propyl)-2-methyl-benzaldehyde (0.64 g, 1.61 mmol) and 
toluene (20 mL) is added 90 % 2,4-thiazolidinedione (0.25 g, 1.94 mmol), and piperdine 
15 acetate (0.04 g, 0.24 mmol). The solution is heated to a reflux overnight and the water 
removed by a Dean-Stark trap. The solution is diluted with EtOAc (60 mL), washed with 
water (50 mL), saturated NaHC03 (50 mL), dried over MgSC>4, filtered and concentrated. 
Purified by ISCO (20% -50% EtOAc gradient) to furnish the title compound (0.75 g, 1.51 
mmol, 94%). 

20 ] H NMR (CDCI3), S 0.60-0.67 (m, 6H), 1.03 (s, 9H), 2.04-2.13 (m, 4H), 2.19 (s, 3H), 
2.42 (s, 3H), 2.50 (d, J = 2.0 Hz, 1H), 3.72 (d, J = 8.8 Hz, 1H), 3.86 (t, J = 8.9 Hz, 1H), 
4.10 (dd, 7= 2.7, 9.4 Hz, 1H), 6.72 (d, 7=8.1 Hz, 1H), 6.88 (d,7= 1.7 Hz, 1H), 6.94 (dd, 
J = 2.3, 8.7 Hz, 1H), 7.08 (s, 1H), 7.11 (dd, J = 1.8, 8.4 Hz, 1H), 7.33 (d, J = 8.4, 1H), 
8.06 (s, 1H), 8.97 (bs, 1H). 

25 LC/MS (m/z): calcd. for C29H37NO4S (M+H) + : 494.5; found: 494.2. 

D. Enantiomer 1 of 5-(4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl- 
phenylj-propyl } -2-methyl-benzyl)-thiazolidine-2,4-dione. 
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To a mixture of enantiomer 1 of 5-(4-{l -Ethyl- l-[4-(2-hydroxy-3,3-dimethyl- 
butoxy)-3-methyl-phenyl]-propyl } -2-methyl-benzylidene)-thiazolidine-2,4-dione (0.35 g, 
0.71 mmol) and MeOH (10 mL) is added Mg (0.17 g, 7.1 mmol). The solution is heated 
at a reflux for 4 hours. The solution is filtered thru celite®, rinsed with MeOH (2 mL), 
and the solution concentrated. The residue is purified by ISCO (15%-30% EtOAc 
gradient) to furnish the title compound (0.13 g, 0.26 mmol, 37%). 
'H NMR (CDCI3), § 0.57-0.65 (m, 6H), 1.02 (s, 9H), 2.01-2.10 (m, 4H), 2.19 (s, 3H), 
2.31 (s, 3H), 2.50 (d, J = 2.6 Hz, 1H), 2.97-3.06 (m, 1H), 3.65 (dd, J = 3.8, 14.5 Hz, 1H), 
3.69-3.75 (m, 1H), 3.87 (t, J = 8.8 Hz, 1H), 4.10 (dd, J = 2.7, 9.3 Hz, 1H), 4.52 (dd, J = 
3.8, 11.2 Hz, 1H), 6.70 (dd, J = 2.3, 8.5 Hz, 1H), 6.87-7.04 (m, 5H), 8.56 (bs, 1H). 
LC/MS (m/z): calcd. for Q29H39NO4S (M+H) + : 496.6; found: 496.2. 

Example 51 

Preparation of enantiomer 2 of 5-(4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3- 
methyl-phenyl]-propyl } -2-methyl-benzyl)-thiazolidine-2,4-dione. 




A, Enantiomer 2 of 4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]- 
propyl } -N-methoxy-2,N-dimethyl-benzamide. 




To mixture of enantiomer 2 of 4-{ l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)- 
3-methyl-phenyl]-propyl)-2-methyl-benzoic acid (0.70 g, 1.70 mmol) and DMF (5 mL) is 
added hydroxylamine hydrochloride (0.18 g, 1.87 mmol), EDCI (0.33 g, 1.87 mmol), 
HOBt (0.23 g, 1.87 mmol), and NEt 3 (0.95 mL, 6.79 mmol). The mixture is stirred at 
ambient temperature overnight, diluted with EtOAc (40 mL), washed with 1M HC1 (40 
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mL), water (40 mL), brine (40 mL), dried over MgS04, filtered and concentrated to 
furnish the title compound (0.76 g, 2.19 mmol, 81%). 

] H NMR (CDCI3), 8 0.57-0.64 (m, 6H), 1.02 (s, 9H), 2.01-2.10 (m, 4H), 2.17 (s, 3H), 
2.28 (s, 3H), 3.28 (bs, 3H), 3.54 (bs, 1H), 3.71 (dd, J = 2.6, 8.8 Hz, 1H), 3.86 (t, J = 8.8 
5 Hz, 1H), 4.10 (dd, J = 2.6, 8.8 Hz, 1H), 6.70 (d, J = 8.3 Hz, 1H), 6.86 (d, J = 2.2 Hz, 1H), 
6.94 (dd, J = 2.2, 8.6 Hz, 1H), 6.97-7.02 (m, 3H), 7.13 (d, J = 8.3 Hz, 1H). LC/MS (m/z): 
calcd. for C28H41NO4 (M+H) + : 456.7; found: 456.3. 

B. Enantiomer 2 of 4-{ 1 -Ethyl- l-[4-(2-hydroxy^ 
1 0 propyl } -2-methyl-benzaldehyde. 




To a mixture of enantiomer 2 of 4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl- 
butoxy)-3-methyl-phenyl]-propyl}-N-methoxy-2,N-dimethyl-benzamide (0.76 g, 1.75 
mmol) and THF (20 mL) is added 1M LAH in THF (1.75mL, 1.75 mmol) with cooling, 

15 and the solution stirred for 1 hour. The solution is diluted with Et 2 0 (100 mL) and 

washed with 1M HC1 (50 mL). The aqueous phase is extracted with Et 2 0 (50 mL). The 
combined organic layers are washed with 1M HC1 (50 mL), brine (50 mL), dried over 
MgS0 4 , filtered and concentrated to furnish the title compound (0.48 g, 1.21 mmol, 73%). 
] H NMR (CDC1 3 ), 8 0.60-0.65 (m, 6H), 1.02 (s, 9H), 2.07-2.14 (m, 4H), 2.18 (s, 3H), 

2 0 2.62 (s, 3H), 3.58-3.74 (m, 1H), 3.87 (t, J = 8.9 Hz, 1H), 4.10 (dd, J = 2.6, 9.2 Hz, 1H), 
6.72 (d, J = 8.6 Hz, 1H), 6.87 (d, J = 2.5, 8.6, 1H), 7.06 (s, 1H), 7.17 (dd, J = 1.8, 8.2 Hz, 
1H), 7.67 (d, 7= 8.4, 1H), 10.20 (s, 1H). 
LC/MS (m/z): calcd. for C26H36O3 (M+H) + : 397.7.; found: 397.3. 

25 C. Enantiomer 2, of 5-(4-{ l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl- 
phenylj-propyl } -2-methyl-benzylidene)-thiazolidine-2,4-dione. 



WO 2004/063345 



PCT/US2004/000005 



-210- 




To a mixture of enantiomer 2 of 4-{ l-ethy]-l-[4-(2-hydroxy-3,3-dimethyl- 
butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzaldehyde (048 g, 1.21 mmol) and 
toluene (15 mL) is added 90 % 2,4-thiazolidinedione (0.19 g, 1.45 mmol), and piperdine 
5 acetate (0.03 g, 0.18 mmol). The solution is heated to a reflux overnight and the water 
removed by a Dean-Stark trap. The solution is diluted with EtOAc (60 mL), washed with 
water (50 mL), brine (50 mL), dried over MgSCU, filtered and concentrated. Purified by 
ISCO (20% -40% EtOAc gradient) to furnish the title compound (0.50 g, 1.00 mmol, 
83%). 

10 ] H NMR (CDCI3), 5 0.60-0.67 (m, 6H), 1.03 (s, 9H), 2.05-2.12 (m, 4H), 2.19 (s, 3H), 
2.42 (s, 3H), 2.51 (d, J = 2.5 Hz, 1H), 3.70-3.75 (m, 1H), 3.88 (t, J = 8.8 Hz, 1H), 4.10 
(dd, J = 2.7, 9.2 Hz, 1H), 6.72 (d, J = 8.3 Hz, 1H), 6.88 (d, / = 1.8 Hz, 1H), 6.94 (dd, J = 
2.2, 8.6 Hz, 1H), 7.08 (s, 1H), 7.11 (dd, J = 1.8, 8.0 Hz, 1H), 7.33 (d, J = 8.0, 1H), 8.06 
(s, 1H), 9.02 (bs, 1H). 

1 5 LC/MS (m/z): calcd. for C29H37NO4S (M+H) + : 494.5; found: 494.2. 

D. Enantiomer 2_of 5-(4-{ l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl- 
phenyl] -propyl } -2-methyl-benzyl)-thiazolidine-2,4-dione. 

20 To a mixture of enantiomer 2 of 5-(4-{ l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl- 

butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzylidene)-thiazolidine-2,4-dione 
(example Rupp-7) (0.25 g, 0.50 mmol) and MeOH (10 mL) is added Mg (0.12 g, 5.04 
mmol). The solution is heated at a reflux for 4 hours. The solution is filtered thru celite®, 
rinsed with MeOH (2 mL), and the solution concentrated. The residue is purified by 

25 ISCO (15%-30% EtOAc gradient) to furnish the title compound (0.084 g, 0.17 mmol, 
34%). 

J H NMR (CDCI3), 6 0.56-0.63 (m, 6H), 1.02 (s, 9H), 2.00-2.10 (m, 4H), 2.18 (s, 3H), 
2.31 (s, 3H), 2,51 (d, / = 2.1 Hz, 1H), 2.97-3.06 (m, 1H), 3.65 (dd, J = 3.9, 14.7 Hz, 1H), 
3.69-3.75 (m, 1H), 3.86 (t, J = 8.9 Hz, 1H), 4.09 (dd, J = 2.7, 9.4 Hz, 1H), 4.52 (dd, J = 
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3.8, 11.2 Hz, 1H), 6.70 (d, J = 8.5 Hz, 1H), 6.86-7.03 (m, 5H), 8.56 (bs, 1H). LC/MS 
(m/z): calcd. for C29H39NO4S (M+H) + : 496.6.; found: 496.2. 



Example 52 and 53 

Enantiomer 1 and 2 of [(4-{ l-Ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3-methyl- 
phenyl]-propyl } -2-methyl-benzoyi)-methyl-amino]-acetic acid. 




(Enantiomer 1) 
(Enantiomer 2) 

A. Racemic [(4-{ l-EthyI-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3-methyl-phenyl]- 
propyl}-2-methyl-benzoyl)-methyl-amino]-acetic acid methyl ester. 




O 



Using a procedure analogous to Example 46A, from racemic 4-{ 1 -ethyl- 1-[4-(2- 
hydroxy-1 ,3,3-trimemyl-butoxy)-3-methyl-phenyl]-propyl } -2-methyl-benzoic acid (1 .46 
g, 3.43 mmol) and sascoine methyl ester hydrochloride (0.52 g, 3.76 mmol) to give the 
title compound (1.74 g, 3.40 mmol, 99%). 

'H NMR (CDCI3), 5 0.58-0.65 (m, 6H), 0.97 (s, 6H), 1.02 (s, 3H), 1.33 (d, J = 6.2 Hz, 
1H), 1.36 (d, J = 6.2 Hz, 2H), 2.00-2.10 (m, 4H), 2.14 (s, 3H), 2.25 (s, 1H), 2.33 (s, 2H), 
2.57 (d, J = 9.6 Hz, 0.33H), 2.58 (d, J = 9.6 Hz, 0.66H), 2.89 (s, 3H), 3.18 (dd, J = 9.6, 
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1.3 Hz, 1H), 3.69 (s, 1H), 3.79 (s, 2H). 3.91 (s, 0.66H), 4.32 (bs, 1.34H), 4.59 (dq, J = 
6.2, 1.3 Hz, 1H), 6.69 (d, J = 8.3 Hz, 1H), 6.84-7.11 (m, 5H). 
ES-MS (m/z): calcd for C 3 iH4 5 N0 5 (M+H) + : 512.7; found: 512.3. 

B. Separation of enantiomers of [(4-{l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3- 
methy]-phenyl]-propyl}-2-methyl-benzoyl)-methyl-amino]-acetic acid methyl ester. 

A racemic mixture of [(4-{ l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3- 
methyl-phenyl]-propyl}-2-methyl-benzoyl>methyl-amino]-acetic acid methyl ester (1.73 
g), is chromatographed (HPLC: ChiralPak AD, 0.1% TFA in /PrOH:Hept = 5 : 95) to give 
enantiomer 1 (0.636 g, 38%, rt = 21.8 m) and enantiomer 2 (0.72 g, 42%, rt = 26.7 m). 

(Enantiomer 1) 

HPLC: ChiralPak AD, 0.1% TFA in *PrOH:Hept = 5 : 95; 0.6 mL/m (flow rate); rt = 21.8 
m; @ 240 nm; 

NMR & LC/MS: equivalent to the racemate. 
(Enantiomer 2) 

HPLC: ChiralPak AD, 0.1% TFA in /PrOH:Hept = 5 : 95; 0.60 mL/m (flow rate); rt = 
26.7 m; @ 240 nm; 

NMR & LC/MS: equivalent to the racemate 

C. Enantiomer 1 of [(4-{ l-Ethyl-l»[4-(2-hydroxy-l,3,3-trimethy]-butoxy)-3-methyl- 
phenyl]-propyl } -2-methyl-benzoyl)-methyl-amino]-acetic acid. 

Using a procedure analogous to Example 46B, enantiomer 1 of [(4-{ l-ethyl-l-[4- 
(2-hydroxy-l,3,3-trime%l-butoxy)-3-^^ 

amino]-acetic acid methyl ester (0.63 g, 1.24 mmol) gives the title compound (0.58 g, 
1.16 mmol, 93%). 

J H NMR (CDCI3), 5 0.58-0.65 (m, 6H), 0.98 (s, 9H), 1 .36 (d, J = 6.2 Hz, 3H), 2.06 (q, J = 
7.1 Hz, 4H), 2.14 (s, 3H), 2.25 (s, 0.9H), 2.31 (s, 2.1H), 2.93 (s, 3H), 3.16 (bs, 1H), 3.18 
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(d, J= 1.3 Hz, 1H), 3.95 (s, 1H), 4.35 (s, 1H), 4.59 (q,J = 6.2 Hz, 1H), 6.68-7.11 (n 
6H). 

ES-MS (m/z): calcd for C 3 oH4 2 N0 5 (M-H)": 496.7; found: 496.3. 

D. Enantiomer 2 of [(4-{ l-Ethy]-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3-methy]- 
phenylj-propyl }-2-methy]-benzoyl)-methy]-amino]-acetic acid. 



Using a procedure analogous to Example 46B, enantiomer 2 of [(4-{ l-ethyl-l-[4- 
(2-hydroxy- 1 ,3 ,3-trimethy]-butoxy)-3-methyl-phenyl]-propyl } -2-methyl-benzoyl)-methyl- 
amino]-acetic acid methyl ester (0.72 g, 1.41 mmol) gives the title compound (0.64 g, 
1.28 mmol, 91%). 'H NMR & ES-MS (m/z): identical to enantiomer 1 of [(4-{ 1 -Ethyl- 1- 

[4-(2-hydroxy-l,3,3-trimethy]-butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzoyl)- 
methyl-amino]-acetic acid. 

Example 54 

Preparation of 3'-[4-(3-oxo-4,4-dimethylpenty])-3-methylphenyl]-3'-[4-carboxyl-3- 
methylphenyl]pentane. 




A. 3'-[4-benzyloxy-3-methylphenyl]-3'-[4-methoxycarbonyl-3-methylphenyl]pent 




Using a procedure analogous to Example IE, 3'-[4-benzyloxy-3-methylphenyl]- 

3'-[4-trifluoromethanesulfonyloxy-3-methylphenyl]pentane gives the title compound (30 
g, 77%). 

'H NMR 300 MHz (DMSO-d 6 ): 8 0.54 (t, J = 6.9 Hz, 6H), 2.05 (q , J = 6.9 Hz, 4H), 2.12 
(s, 3H), 2.47 (s, 3H), 3.78 (s, 3H), 5.06 (s, 2H), 6.91 (m, 3H), 7.05 (d, J = 8.41 Hz, 1H), 
7.11 (s, 1H), 7.29-7.47 (m, 5H), 7.72 (d, J = 8.05, 1H) 
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B. 3'-[4-benzyloxy-3-methylphenyl]-3 > -[4-hydroxymethyl-3-methylpheny]]pentane. 



BnO 




5 Using a procedure analogous to Example 13B, 3'-[4-benzyloxy-3-methylphenyl]- 

3'-(4- m ethoxycarbonyl-3-methylphenyl]pentane gives the title compound (6.0 g, quant). 
'H NMR 400 MHz (DMSO-d 6 ): 5 0.54 (t, J = 7.2 Hz, 6H), 2.02 (q , J = 7.2 Hz, 4H), 2.12 
(s, 3H), 2.17 (s, 3H), 4.42 (d, J = 6.0 Hz, 2H), 4.94 (t, J = 5.6 Hz, 1H), 5.05 (s, 2H), 6.87- 
6.94 (m, 5H), 7.19 (d, J = 8.0 Hz, 1H), 7.31 (d, J = 7.6, 1H), 7.38 (t, J = 7.2 Hz, 2H), 
10 7.44(d, J = 7.2 Hz, 2H) 

High Res. FAB-MS: 388.2397; calc. for C27H32O2: 388.2402. 

C 3'-[4-(3-oxo-4,4-dimethylpentyl)-3-methylphenyl]-3'-[4-benzyloxy-3- 
methylphenyl]pentane. 



25 




OBn 



To a 0 °C mixture of 3'-[4-benzyloxy-3-methylphenyl]-3'-[4-hydroxymethyI-3- 
methylphenyljpentane (6.0 g, 15.4 mmol) and Et 2 0 (40 ml) is added PBr 3 (1.6 ml, 17.0 
mmol). The reaction is stirred for 2 h and allowed to warm to RT. The reaction is diluted 
with Et 2 0, washed with minimal amount of water, brine, Na 2 S0 4 dried, concentrated, and 
azeotrope to dryness with toluene. The resulting residue is dissolved in THF (4 ml) and 
cooled to -78 °C to afford the bromide/THF solution. In a separate flask is charged with 
1M LiHMDS (31 ml, 30.8 mmol), cooled to -78 C, and added pinacolone (3.9 ml, 30.8 
mmol). The reaction is stirred for 1.5 h, wanned to -55 C and transferred (via syringe) to 
the -78 °C solution of bromide/THF. The reaction is allowed to warm to RT and stirred 
for 16 h. The reaction is diluted with Et20 and washed with IN HC1. The organic layer 
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is Na2S04 dried and chromatographed (70% CHC13/Hex) to give the title compound (5.2 
g.71%). 

] H NMR 400 MHz (DMSO-d 6 ): 8 0.48 (t, J = 7.6 Hz, 6H), 0.97 (s, 9H), 1.93 (q , J = 7.2 
Hz, 4H), 2.05 (s, 3H), 2.13 (s, 3H), 2.60 (t, J = 8.0 Hz, 2H), 2.69 (t, J = 8.4 Hz, 2H), 4.98 
5 (d, J = 4.4 Hz, 2H), 6.77-6.84 (m, 5H), 6.90(d, J = 8.0 Hz, 1H), 7.24-7.26 (m, 1H), 7.32 (t, 
J = 7.2 Hz, 2H), 7.38 (d, J = 7.2 Hz, 2H). 

J 

.1 

D, 3'44-(3-oxo-4,4-dimethylpentyl)-3-methylphenyl]-3'-[4-hydroxy-3- 
methylphenyl]pentane. 




JB5-A03275-010-1 



Using a procedure analogous to Example 6D, 3'-[4-(3-oxo-4,4-dimethylpentyl)-3- 
methylphenylj-S'-^-benzyloxy-S-methylphenyllpentane gives the title compound (3.1 g, 
15 74%). 

! H NMR 400 MHz (DMSO-d 6 ): 5 0.51 (t, J = 6.8 Hz, 6H), 1.03 (s, 9H), 1.96 (q , J = 7.2 
Hz, 4H), 2.03 (s, 3H), 2.19 (s, 3H), 2.66 (t, J = 6.4 Hz, 2H), 2.74 (t, J = 6.4 Hz, 2H), 6.61 
(d, J = 8.0 Hz, 1H), 6.73 (dd, J = 2.0 Hz, J = 8.0 Hz, 2H), 6.83-6.86 (m, 2H), 6.95(d, J = 
8.0 Hz, 1H), 8.97 (s, J = 8.0 Hz, 1H). 

20 

E. 3 , -[4-(3-oxo-4,4-dime%lpentyl)-3-methylphenyl]-3'-[4-(trifluromethylsulfonyloxy 
3-methylphenyl]pentane. 




2 5 Using a procedure analogous to Example 1C, 3'-[4-(3-oxo-4,4-dimethylpentyl)-3- 

methylphenyl]-3'-[4-hydroxy-3-methylphenyl]pentane gives the title compound (4.2 g, 
quant). 
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! H NMR 400 MHz (DMSO-d 6 ): 5 0.53 (t, J = 7.2 Hz, 6H), 1.03 (s, 9H), 2.05 (q , J = 7.2 
Hz, 4H), 2.21 (s, 3H), 2.27 (s, 3H), 2.66 (t, J = 8.4 Hz, 2H), 2.74 (t, J = 8.0 Hz, 2H), 6.84 
(dd, J = 1.6 Hz, J = 6.4 Hz, 1H), 6.91 (s, 1H), 7.00(d, J = 7.6 Hz, 1H), 7.07 (dd, J = 2.0 
Hz, J = 6.4 Hz, 1H), 7.21-7.24 (m, 2H). 
5 ES-MS: 530.25 (M+NH4). 

F. 3'-[4-(3-oxo-4,4-dimethylpentyl)-3-methylpheny]]-3'-[^^ 
methylpheny]]pentane. 




Using a procedure analogous to Example IE, 3'-[4-(3-oxo-4,4-dimethylpentyl)-3- 
methylphenyl]-3'-[4-(trifluoromethylsulfonyloxy)-3-niethylphenyl]pentane gives the title 
compound as a white foam (2.1 g, 67%). 

J H NMR 400 MHz (DMSO-d 6 ): 5 0.53 (t, J = 7.2 Hz, 6H), 1.03 (s, 9H), 2.07 (q , J = 7.2 
15 Hz, 4H), 2.20 (s, 3H), 2.46 (s, 3H), 2.69 (t, J = 7.6 Hz, 2H), 2.75 (t, J = 6.4 Hz, 2H), 3.78 
(s, 3H), 6.84 (d, J = 8.4 Hz, 1H), 6.88 (s, 1H), 6.98(d, J = 8.0 Hz, 1H), 7.03 (dd, J = 1.6 
Hz, J = 6.8 Hz, 1H), 7.08 (s, 1H), 7.70 (d, J = 8.4 Hz, 1H). 
High Res ES(+)MS m/z: 440.3167; calc. for CagHsgOs + NH4: 440.3165 

20 G. S'-^^S-oxo^AdimethylpentyO-S-methylpheny^^'-^-carboxyl^- 
methylphenyl]pentane. 

Using a procedure analogous to Example 2, 3 > -[4-(3-oxo-4,4-dimethylpentyl)-3- 
methylphenyl]-3'"[4-(methoxycarboxyl)-3-methylphenyl]pentane gives the title 
compound as a white foam (1.5 g, 97%). 
25 'H NMR 300 MHz (DMSO-d 6 ): 5 0.54 (t, J = 7.0 Hz, 6H), 1.03 (s, 9H), 2.07 (q , J = 6.6 
Hz, 4H), 2.20 (s, 3H), 2.46 (s, 3H), 2.68 (d, J = 7.0 Hz, 2H), 2.73 (d, J = 5.9, 2H), 6.85- 
6.90 (m, 2H), 6.99-7.06 (m, 3H), 7.72 (d, J = 8.4 Hz, 1H). 
High Res ES(+)MS m/z: 426.3003; calc. for C27H 36 0 3 + NH4: 426.3008 
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Example 55 

Preparation of racemic 3 , -[4-(3-hydroxy-4Adimethylpentyl)-3-methylpheny]]-3 , -[4- 
carboxyl-3-methylphenyl]pentane. 



Using a procedure analogous to Example ID, S'-^-CS-oxo^^-dimethylpentyl)^- 
methylpheny^-S'-^-carboxyl-S-methylpheny^pentane gives the title compound as a 
white foam (L5 g, quant). 

] H NMR 300 MHz (DMSO-d 6 ): 8 0.54 (t, J = 7.3 Hz, 6H), 0.80 (s, 9H), 1.30-1.36 (m, 
1H), 1.58-1.64 (m, 1H), 2.07 (q , J = 6.9 Hz, 4H), 2.20 (s, 3H), 2.47 (s, 3H), 2.74-2.82 (m, 
1H), 2.99-3.04 (m, 1H), 4.41 (d, J = 6.2, 1H), 6.85-6.89 (m, 2H), 7.02-7.08 (m, 3H), 7.72 
(d, J = 8.0 Hz, 1H), 

High Res ES(+)MS m/v 428.3145; calc. for C27H38O3 + NH4: 428.3165 

Compounds Used in the Method of the Invention - Salts. Stereoisomers, & Prodrugs: 

Salts of the compounds represented by formulae (I) are an additional aspect of the 
invention. The skilled artisan will also appreciate that the family of compounds of 
formulae I include acidic and basic members and that the present invention includes 
pharmaceutical^ acceptable salts thereof. 

In those instances where the compounds used in the method of the invention 
possess acidic or basic functional groups various salts may be formed which are more 
water soluble and physiologically suitable than the parent compound. Representative 
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pharmaceutical^ acceptable salts, include but are not limited to, the alkali and alkaline 
earth salts such as lithium, sodium, potassium, ammonium, calcium, magnesium, 
aluminum, zinc, and the like. Salts are conveniently prepared from the free acid by 
treating the acid in solution with a base or by exposing the acid to an ion exchange resin. 
5 For example, a carboxylic acid substituent on the compound of Formula I may be selected 
as -CO2H and salts may be formed by reaction with appropriate bases (e.g., NaOH, KOH) 
to yield the corresponding sodium and potassium salt. 

Included within the definition of pharmaceutical^ acceptable salts are the 
relatively non-toxic, inorganic and organic base addition salts of compounds of the 

1 0 present invention, for example, ammonium, quaternary ammonium, and amine cations, 
derived from nitrogenous bases of sufficient basicity to form salts with the compounds of 
this invention (see, for example, S. M. Berge, et al, "Pharmaceutical Salts," J. Phar. ScL 
66: 1-19 (1977)). Moreover, the basic group(s) of the compound of the invention may be 
reacted with suitable organic or inorganic acids to form salts such as acetate, 

15 benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide, camsylate, 
carbonate, chloride, choline, clavulanate, citrate, chloride, chloroprocaine, choline, 
diethanolamine, dihydrochloride, diphosphate, edetate, edisylate, estolate, esylate, 
ethylenediamine, fluoride, fumarate, gluceptate, gluconate, glutamate, glycolylarsanilate, 
hexylresorcinate, hydrabamine, bromide, chloride, hydrobromide, hydrochloride, 

2 0 hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, laurate, malate, maleate, 
malseate, mandelate, meglumine, mesylate, mesviate, methylbromide, methylnitrate, 
methylsulfate, mucate, napsylate, nitrate, oleate, oxalate, palmitate, pamoate, 
pantothenate, phosphate, polygalacturonate, procane, salicylate, stearate, subacetate, 
succinate, sulfate, tannate, tartrate, teoclate, tosylate, trifluoroacetate, trifluoromethane 

2 5 sulfonate, and valerate. 

Certain compounds of the invention may possess one or more chiral centers and 
may thus exist in optically active forms. Likewise, when the compounds contain an 
alkenyl or alkenylene group there exists the possibility of cis- and trans- isomeric forms of 
the compounds. The R- and S- isomers and mixtures thereof, including racemic mixtures 

30 as well as mixtures of cis- and trans- isomers, are contemplated by this invention. 

Additional asymmetric carbon atoms can be present in a substituent group such as an 
alkyl group. All such isomers as well as the mixtures thereof are intended to be included 
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iii the invention. If a particular stereoisomer is desired, it can be prepared by methods 
well known in the art by using stereospecific reactions with starting materials which 
contain the asymmetric centers and are already resolved or, alternatively by methods 
which lead to mixtures of the stereoisomers and subsequent resolution by known 
5 methods. For example, a chiral column may be used such as those sold by Daicel 
Chemical Industries identified by the trademarks: 

CHIRALPAK AD, CHIRALPAK AS, CHIRALPAK OD, CHIRALPAK OJ, 
CHIRALPAK OA, CHIRALPAK OB, CHIRALPAK OC, CHIRALPAK OF, 
CHIRALPAK OG, CHIRALPAK OK, and 
10 CHIRALPAK C A- 1. 

By another conventional method, a racemic mixture may be reacted with a single 
enantiomer of some other compound. This changes the racemic form into a mixture of 
diastereomers. These diastereomers, because they have different melting points, different 
boiling points, and different solubilities can be separated by conventional means, such as 
15 crystallization. 

The present invention is also embodied in mixtures of compounds of formulae I . 

Prodrugs are derivatives of the compounds of the invention which have chemically 
or metabolically cleavable groups and become by solvolysis or under physiological 
conditions the compounds of the invention which are pharmaceutical^ active in vivo. 

2 0 Derivatives of the compounds of this invention have activity in both their acid and base 

derivative forms, but the acid derivative form often offers advantages of solubility, tissue 
compatibility, or delayed release in a mammalian organism (see, Bundgard, H., Design of 
Prodrugs , pp. 7-9, 21-24, Elsevier, Amsterdam 1985). Prodrugs include acid derivatives 

i 

well known to practitioners of the art, such as, for example, esters prepared by reaction of 
25 the parent acidic compound with a suitable alcohol, or amides prepared by reaction of the 
parent acid compound with a suitable amine. Simple aliphatic or aromatic esters derived 
from acidic groups pendent on the compounds of this invention are preferred prodrugs. In 
some cases it is desirable to prepare double ester type prodrugs such as (acyloxy) alkyl 
esters or ((alkoxycarbonyl)oxy)alkyl esters. Particularly preferred esters to use as 

3 0 prodrugs are; methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert-butyl, 

morpholinoethyl, and N,N-diethylglycolamido. 
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N,N-diethylglycolamido ester prodrugs may be prepared by reaction of the sodium 
salt of a compound of Formula (I) (in a medium such as dimethylformamide) with 2- 
chloro-N,N-diethylacetamide (available from Aldrich Chemical Co., Milwaukee, 
Wisconsin USA; Item No.25,099-6). 

Morpholinylethyl ester prodrugs may be prepared by reaction of the sodium salt of 
a compound of Formula (I) (in a medium such as dimethylformamide) 4-(2- 
chloroethyl)morpholine hydrochloride (available from Aldrich Chemical Co., Milwaukee, 
Wisconsin USA, Item No. C5.220-3). 

Morpholinylethyl ester prodrugs may be prepared by reaction of the sodium salt of 
a compound of Formula I (in a medium such as dimethylformamide) 4-(2- 
chloroethyl)morpholine hydrochloride (available from Aldrich Chemical Co., Milwaukee, 
Wisconsin USA, Item No. C5.220-3). The prodrugs, for example, may be prepared by 
reaction of the sodium salt for a compound of Formula I with; 



Also, lower alkyl (viz., C r C 8 ) ester prodrugs may be prepared by conventional 
means such as reacting the sodium or potassium salt (derived by forming the salt of any 
acidic compound of the invention, viz., reaction of a base such as KOH with an acidic 
group such as -C0 2 H) of a compound of Formula I with an alkyl iodide such as methyl 
iodide, ethyl iodide, n-propyl iodide, isopropyl iodide. Typical ester prodrug substituents 




\ / 



and sodium iodide to provide tthe ester prodrug pendent group 



O 



are 




or 
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P harmaceutical Formulations containing Pompounds Used in the MethnH nf th P 
Invention: 

Pharmaceutical formulations used in the method of the invention are prepared 
by combining (e.g., mixing) a therapeutically effective amount of the Active Ingredient 
(e.g., compounds of Formula I ) together with a pharmaceutical^ acceptable carrier or 
diluent. The present pharmaceutical formulations are prepared by known procedures 
using well-known and readily available ingredients. 

In making the compositions used in the method of the present invention, the 
Active Ingredient will usually be admixed with a carrier, or diluted by a carrier, or 
enclosed within a carrier which may be in the form of a capsule, sachet, paper or other 
container. When the carrier serves as a diluent, it may be a solid, semi-solid or liquid 
material which acts as a vehicle, or can be in the form of tablets, pills, powders, 
lozenges, elixirs, suspensions, emulsions, solutions, syrups, aerosols (as a solid or in a 
liquid medium), or ointment, containing, for example, up to 10% by weight of the 
compound. The compounds of the present invention are preferably formulated prior to 
administration. 

The Active Ingredient may also be delivered by suitable formulations contained 
in a transderm patch. Alternatively, the compounds of the invention may be delived to 
a patient by sublingual administration. 

For the pharmaceutical formulations used in the method of the invention any 
suitable carrier known in the art can be used. In such a formulation, the carrier may be a 
solid, liquid, or mixture of a solid and a liquid. Solid form formulations include powders, 
tablets and capsules. A solid carrier can be one or more substances which may also act as 
flavoring agents, lubricants, solubilisers, suspending agents, binders, tablet disintegrating 
agents and encapsulating material. 

Tablets for oral administration used in the method of the invention may contain 
suitable excipients such as calcium carbonate, sodium carbonate, lactose, calcium 
phosphate, together with disintegrating agents, such as maize, starch, or alginic acid, 
and/or binding agents, for example, gelatin or acacia, and lubricating agents such as 
magnesium stearate, stearic acid, or talc. 
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In powders the carrier is a finely divided solid which is in admixture with the 
finely divided Active ingredient. In tablets the compound of Formula I is mixed with a 
carrier having the necessary binding properties in suitable proportions and compacted in 
the shape and size desired. The powders and tablets preferably contain from about 1 to 
5 about 99 weight percent of the compound which is the novel compound of this invention. 
Suitable solid carriers are magnesium carbonate, magnesium stearate, talc, sugar lactose, 
pectin, dextrin, starch, gelatin, tragacanth, methyl cellulose, sodium carboxymethyl 
cellulose, low melting waxes, and cocoa butter. 

Sterile liquid form formulations include suspensions, emulsions, syrups and 

10 elixirs. 

The compounds of the invention may be dissolved or suspended in a 
pharmaceutical^ acceptable carrier, such as sterile water, sterile organic solvent or a 
mixture of both. The compounds can often be dissolved in a suitable organic solvent, for 
instance aqueous propylene glycol. Other compositions can be made by dispersing the 
1 5 finely divided compounds of the invention in aqueous starch or sodium carboxymethyl 
cellulose solution or in a suitable oil. 

Methods of Using Compounds in the Method of the Invention: 

The specific dose of a compound administered according to this invention to 

2 0 obtain therapeutic or prophylactic effects will, of course, be determined by the 

particular circumstances surrounding the case, including, for example, the compound 
administered, the route of administration and the condition being treated. Typical daily 
doses will contain a pharmaceutically effective amount typically in the range of from 
about 0.0001 mg/kg/day to about 50 mg/kg/day of body weight of an active compound 

25 of this invention. Preferably the dose of compounds of the invention will be from 
0.0001 to 5 mg/kg/day of body weight. 

Preferably compounds used in the method of the invention (e.g., per Formula I) 
or pharmaceutical formulations containing these compounds are in unit dosage form 
for administration to a mammal. The unit dosage form can be a capsule or tablet itself, 

30 or the appropriate number of any of these. The quantity of Active ingredient in a unit 
dose of composition may be varied or adjusted from about 0.0001 to about 1000 
milligrams or more according to the particular treatment involved. It may be 
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appreciated that it is necessary to make routine variations to the dosage depending on 
the age and condition of the patient. Dosage will also depend on the route of 
administration. The compounds of the inventiion may be administered by a variety of 
routes including oral, aerosol, rectal, transdermal, sublingual, subcutaneous, 
intravenous, intramuscular, and intranasal. Particularly preferred is the treatment of 
psoriasis with an ointment type formulation containing the compounds of the 
invention. The ointment formulation may be applied as needed, typically from one to 6 
times daily. 

Ointment Formulation for Prevention or Treatment Vesicant Damage: 

Treatment of skin damage from vesicants or as a preventative for damage is 
preferably done with topical application by a formulation in the form of a cream, oil, 
emulsion, paste or ointment containing a therapeutically effective amount of a 
compound defined by Formula (I), and in particular those compounds set out in Tables 
1 or 2 or those compounds identified as "AA" to "BQ'\ supra. The formulation for 
topical treatment contains from 0.5 to 0.00005 weight percent, preferably from .05 to 
0.0005 weight percent, and most preferably from 0.025 to 0.001 of a compound 
defined by formula (I). 

For example, two semisolid topical preparations useful as vehicles for VDR 
modulators in treatment and prevention of psoriasis are as follows: 

Polyethylene Glycol Ointment USP (p. 2495) 
Prepare Polyethylene Glycol Ointment as follows: 
Polyethylene Glycol 3350 400 g. 

Polyethylene Glycol 400 600 g. 

To make 1000 g. 

Heat the two ingredients on a water bath to 65C. Allow to cool, and stir 
until congealed. If a firmer preparation is desired, replace up to 100 g of 
the polyethylene glycol 400 with an equal amount of polyethylene glycol 
3350. 

Hvdrophilic Ointment USP (p, 1216) 
Prepare Hydrophilic Ointment as follows: 
Methylparaben 0.25 g. 

Propylparaben 0.15 g. 
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Sodium Lauryl Sulfate 1 0 g. 
Propylene Glycol 120 g. 

Stearyl Alcohol 250 g. 

White Petrolatum 250 g. 

5 Purified Water 370 g. 

To make about 1000 g. 

The Stearyl Alcohol and White Petrolatum are melted on a steam bath, and 
wanned to about 75C. The other ingredients, previously dissolved in the water are added, 
warmed to 75C, and the mixture stirred until it congeals. 
1 0 For each of the above formulations the compound of formula (I) - Active 

Ingredient - is added during the heating step in an amount that is from 0.5 to 0.00005 
weight percent, preferably from .05 to 0.0005 weight percent, and most preferably from 
0.025 to 0.001 weight percent of the total ointment weight. (Source: - United States 
Pharmacopoeia 24, United States Pharmacopeial Convention, 1999). 
15 Combination Therapy for Vesicant Damage: 

Therapy for vesicants may, in addition to Active Ingredient, optionally include 
topical steroids; for example, betamethasone dipropionate, betamethasone valerate, 
clobetasol propionate, desonide, desoximetasone, dexamethasone, dexamethasone sodium 
phosphate, diflorasone diacetate, fluocinonide, flurandrenolide, fluticasone propionate, 
2 0 halcinonide, hydrocortisone, hydrocortisone acetate, hydrocortisone butyrate, 
hydrocortisone valerate, mometasone furoate, and triamcinolone acetonide. 

A combination of (i) Active Ingredient, and (ii) a topical steroid may be used for 
treatment or prevention of vesicant damage. 

25 Experimental Results: 

Table 3 



Summary of Experimental Results 



Test 


RXR-VDR 


VDR 


OCN 


Mouse 


Cmpd. 1 


heterodimer 2 


EC 5 o (nM) 


Promoter 4 


Hypercal 5 




EC 5 o (nM) 


(Caco-2 cells) 3 


EC 50 (nM) 


Mg/Kg/d 
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Ex. 1 






21 




Ex. 3A 


149/51 


1261 


15/18 


1000 


Ex. 3B 


396/292 


2869 


57/83 


3000 


Ex. 4A 






3 




Ex.4B 






15 




Ex. 5 




3000 


42 


100 


Ex 6 


20/1 


300 


0.3 


10 


Ex.7 




63 


4 




Ex. 8 


1 


35 


4/1 


100 


Ex.9 


4 


4 


7/6 




Ex. lODa 


218/25 


538 


8/46 




Ex. lODb 


86 


935 


15 




Ex. 11 


186 


1011 


7 


3000 


Ex. 12 


562/206 


1261 


20/25 


4000 


Ex. 12a 


67 


651 


1 


300 


Ex. 12b 


335/55 


960 


13/23 


300 


Ex. 13 


22/30 


1009 


89/167 


3000 


Ex. 14 






306 


3000 


Ex. 15A 


229/17 


662 


35/43 


1500 


Ex. 15B 






163 




Ex. 16 






35 


>5000 


Ex. 17 


275/101 


990 


56/15 


>3000 


Ex. 18 


38/4 


430 


1/3 


1000 
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Ex. 19 


96/12 


613 


12/16 


2000 


Ex. 20B 


9/3 


101 


0.8/0.2 


300 


Ex.21 


226/77 


935 


8/27 


6000 


Ex. 22 


80/23 


467 


7/3 


1000 


Ex. 23 


283/230 


805 


13/40 


3000 


Ex.24 


3 


368 


0.2 




Ex. 25 A 


8/2 


340 


0.4 


<300 


Ex. 25B 


83/25 


• 982 


2/3 


1000 


Ex. 26 


6/67 


651 


1 


300 


Ex. 27 


335/55 


960 


13/23 


300 


Ex.28 


171/337 


72 


106/84 




Ex.29 


93/60 


958 


2/11 


3000 


Ex. 30 


101/48 


698 


1/3 


1000 


Ex.31 


19/33 


410 


1 


3000 


Ex.32 


89/9 


345 


4/1 


1000 


Ex. 33 


1/55 


418 


3/1 


<300 


Ex.34 


15/5 


303 


9/1 


<300 


Ex. 35 






27 




Ex. 36 


242/293 


698 


135/37 


>300 


Ex. 37 


60 


698 


12 


1000 


Ex. 38 


266/137 


863 


41 




Ex. 39 


302/204 


979 


74/61 




Ex.40 


138 


694 


70 
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Ex.41 


523 

■ 




421 




Ex.42 


56/316 


1227 


98/19 




Ex.44 


0.4 




0.1 


<300 


Ex.45 


2 




0.7 


300 


Ex.46 


6 


400 


2/3 


3000 


Ex.47 


59 


816 


22/6 


3000 


Ex. 48 


44 


433 


9/4 


<1000 


Ex.49 


92 


859 


14/40 




Ex. 50 


10 


83 


0.2 


300 


Ex. 51 


4 




1.4 


300 


Ex. 52 


81 


813 


4 


>3000 


Ex. 53 


236/210 




12/34 


>3000 


Ex. 54 


396 




119 


>3000 


Ex. 55 


9 


920 


6 




A A 




1 c 


5 


U.UO 


BB 


10.32 


169.81 


8.24 


20 


CC 


2427.7 




>1000 




DD 


109.44 




31.1 


1000 


EE 


429.99 


891.16 


341.25 


1000 


FF 


3 


57 







Table 4 

Summary of Experimental Results 



Test 


Kera. Prolif. 


IL-10. 


Cmpd. 1 


IC 50 (nM) 


IC 50 (nM) 
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Ex. 1 






Ex. 3A 






Ex. 3B 






Ex. 4A 






Ex.4B 






Ex.5 


375 




Ex 6 


2 


55 


Ex. 7 


18 




Ex. 8 


330 




Ex.9 


985 




Ex. lODa 






Ex. lODb 


1000 




Ex. 11 


308 


478 


Ex. 12 






Ex. 12a 


4 


52 


Ex. 12b 






Ex. 13 






Ex. 14 






Ex. 15A 


117 




Ex. 15B 






Ex. 16 






Ex. 17 


1000 




Ex. 18 


1000 


47 
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Ex. 19 


82 


142 


Ex. 20B 


3 


4 


Ex. 21 


223 


1050 


Ex. 22 


4 


39 


Ex. 23 


40 


27 


Ex.24 






Ex. 25A 


1105 


40 


Ex. 25B 


26 


158 


Ex. 26 


4 


52 


Ex. 27 






Ex. 28 


240 




Ex. 29 


49 


153 


Ex. 30 


20 


123 


Ex. 31 


21 


295 


Ex. 32 


1000 


106 


Ex. 33 


6 


19 


Ex. 34 


25 


45 


Ex. 35 


40 




Ex. 36 


139 




Ex. 37 


55 


229 


Ex. 38 






Ex. 39 


508 




Ex.40 


1000 
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Ex. 41 







Ex.42 


50 




Ex.44 


28 


6 


Ex.45 


32 


15 


Ex.46 


21 


33 


Ex.47 


1000 




Ex.48 


1000 




Ex.49 


1000 




Ex. 50 


3 


4 


Ex. 51 


26 


19 


Ex.52 


52 


154 


Ex. 53 


224 




Ex.54 






Ex. 55 






A A 


i on 


i i 
1.2 


BB 


10 


28 


CC 






DD 


1060 




EE 






FF 


103 


0.5 



Explanation of Table 5 and 6 column numerical superscripts: 

1. Test Compound numbers refer to the products of the corresponding Example 
5 Nos. that is, compounds within the scope of the invention. For example, the number "Ex. 
T refers to the compound, 3 , -[4-(2-hydroxy-3,3-dimethylbutoxy) -3-methylphenyl]-3'-[5- 
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methoxycarbonyl-4-methylthiophen-2-yl]pentane^ prepared in Example 2. The control 
experiments are done with the double letter coded compounds identified as follows: 
"AA" = la,25-dihydroxyvitamin D3 

"BB" = 3-(4-{ l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]- 
propyl } -2-methyl-phenoxy)-propane- 1 ,2-diol 

"CC" = l-(4-{ l-[4-(3,3-Dimethyl-2-oxo-butoxy)-3-methyl-phenyl]-cyclohexyl}- 
2-methyl-phenoxy)-33-dimethyl-butan-2-one 

"DD" = compound represented by the formula: 




EE" = compound represented by the formula: 




"FF" -= calcipotriol (structural formula below): 




2. The RXR-VDR heterodimerization (SaOS-2 cells) test is described in the 
"Assay" section of the Description, infra. 

3. The VDR CTF (Caco-2 cells) test is described in the "Assay" section of the 
Description, infra. 

4. The OCN Promoter test is described in the "Assay" section of the Description, 

infra. 
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5. The Mouse Hypercalcemia test is described in the "Assay" section of the 
Description, infra. 

6. The keratinocyte proliferation assay is described in the "Assay" section of 
the Description, infra. 

7. The DL-10 induction assay is described in the "Assay" section of the 
Description, infra. 

Assay Methods 

Use of the Assay Methods: 

The evaluation of the novel compounds of the invention for osteoporosis and other 
related diseases is done using a plurality of test results. The use of multiple assays is 
necessary since the combined properties of (i) high activity for the vitamin D receptor, 
and (ii) prevention of hypercalcemia must be achieved to have utility for the methods of 
treating diseases, which are also, aspects of this invention. Some of the tests described 
below are believed related to other tests and measure related properties of compounds. 
Consequently, a compound may be considered to have utility in the practice of the 
invention if is meets most, if not all, of the acceptance criteria for the above described 
tests. 

The evaluation of the novel compounds of the invention for psoriasis is done using 
the Keratinocyte Proliferation Assay in combination with other assays that measure 
inhibition of JL-2 production and stimulation of IL-10 production in peripheral blood 
mononuclear cells (PBMCs). 

Brief Description. Utility and Acceptance Criteria for the Assay Methods: 

1. The RXR-VDR heterodimerAssav: 

This assay provides the VDR activity of a test compound. It is 
desirable to have low EC50 values for a compound in this assay. The lower the EC50 
value, the more active the compound will be as a VDR agonist. Desired assay results 
are EC50 values less than or equal to 600 nM. Preferred assay results are less than 
250 nM, and most preferably less than 150 nM. 

2. The Caco-2 cell Co-transfection Assav: 
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The Caco-2 cell assay is an indicator for the undesirable condition of 
hypercalcemia. This co-transfection assay is a surrogate assay for in vivo calcemic 
activity of VDR ligands. It is desirable to have high EC50 values for a test compound 
in this assay. The higher the EC50 values for a compound the less calcemic it will be 
in vivo. Desired assay results are EC50 greater than or equal to 300 nM. Preferred 
assay results are greater than 1000 nM. 

3. The OCN (osteocalcin) Promoter Assay 

The OCN Promoter Assay is an indicator and marker for osteoporosis. 
Desired assay results are EC50 less than or equal to 325 nM. Preferred assay results 
are less than 50 nM. 



4. The Mouse Hypercalcemia Assay 

■ 

The Mouse Hypercalcemia Assay is a six day hypercalcemia test for toxicity 
and selectivity. Acceptable test results are levels greater than 300 pg/kg/day. 
Preferred assay results are levels greater than 1000 fig/kg/day. 

5. The Keratinocyte Proliferation Assay 

This Assay is indicative for the treatment of psoriasis. An acceptable test result 
is IC50 value of less than or equal to 300 nM. Preferred assay results are IC50 values 
of less than 100 nM, 

6. The EL- 10 induction Assay 

This is an in vitro efficacy assay for psoriasis, abscess and adhesion. Psoriasis involves 
both keratinocytes and immune cells, DL-10 is a unique cytokine because it is anti- 
inflammatory and immunosuppressive. This assay tells us whether a VDRM is able to 
function as an agonist in PBMCs (primary blood mononuclear cells) or not. A lower 
EC50 value is desirable in this assay since a compound with a lower EC50 value will be a 
better agonist in PBMCs. An acceptable test result is an EC50 value of less than 200 nM. 
Preferred assay results are EC50 values of less than 100 nM. 
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7. Other Compound Assay Standards 

An alternative measure of the therapeutic index (bone efficacy vx. Hypervcalcemia) of 
compounds of the invention for treatment of osteoporosis is a numerical ratio 
calculated as follows: 

Dose Threshold needed to induce hypercalcemia 

divided by 
Dose Threshold needed for bone efficacy 

An alternative measusre of the therapeutic index (in vivo keratinocyte proliferation vs. 
hypercalcemia) of compounds of the invention for treatment of psoriasis is a 
numerical ratio calculated as follows: 

Dose Threshold needed to induce hypercalcemia 

divided by 

Dose Threshold needed to induce keratinocyte proliferation 

For the above ratios, Dose Thresholds are determined from dose response curve data. 

Details of the Assay Methods: 

(1) Materials and Method for RXR-VDR Heterodimerization Assay: 
Transfection Method: 

• FuGENE 6 Transfection Reagent (Roche Cat # 1 814 443 ) 
Growth Media: 

• D-MEM High Glucose (Gibco BRL Cat # 11054-020), 10% FBS, 1% antibiotic- 
antimycotic (Ab-Am) 

FBS heat inactivated (Gibco BRL Cat # 10092-147 ) 

Ab-Am (Gibco BRL Cat # 15240-062 ) 

Cells: 

• Grow SaOs-2 cells in T-152 cm 2 culture flasks in growth media. 

• Keep the density at 5-6 x 10 5 cells/ml 

• Passage cells 1:3 twice a week 
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• Add Trypsin EDTA (Gibco BRL Cat # 25300-020)and incubate 

• Resuspend cells in plating media and transfer into growth media. 
Wash Media: 

• HBSS Low Glucose Without Phenol Red (Gibco BRL Cat # 14175-095), 1% Ab-Am 
Plating Media: 

• D-MEM Low Glucose Without Phenol Red (Gibco BRL Cat # 11054-020), 1% Ab-Am 
D-MEM 

Stripped FBS (Hyclone Cat# SH30068.03 Lot#AHM9371 ) 
Ab-Am 

Transfection / Treatment Media: 

• D-MEM Low Glucose Without Phenol Red only 
T-152 cm 2 culture flask: 

• Use Corning Coastar T-152 cm 2 culture flask (Cat # 430825) to grow the cells 
Flat well Plates: 

• Use well plate to plate cells 

• Use Deep well plate sterile to make up treatment media. 
Luciferase Assay Reagent: 

• Use Steady-Glo Luciferase Reagent from Promega (Cat # E2550) Consists of: 

a. E2533 Assay Substrate, lyopholized product and 

b. E2543 Assay Buffer. 

• Thaw at room temperature 

• Store 

DAY 1: Cell Plating: 
Cell Harvesting 

Aspirate media from culture flask, rinse cells with HBSS and aspirate. 
Add trypsin and incubate. 

When cells appear detached, resuspend cells in growth media. 
Transfer into a new flask with fresh growth media for passaging the cells. 
Plate well plates and two extra plates 
D. Cell Count 

Mix the cell suspension using pipette 
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Use Hematocytometer to count the cells 

Load cell suspension onto the hemocytometer chamber 

Count cells. 

Plate seeding: 

Use plating media 10 % Stripped FBS in D-MEM Low Glucose, Without Phenol Red, 1% 
Ab-Am 

Plate 14 plates @ 165 jLil / well. 
In sterile flask add cell suspension 
to plating media. 
Mix . 

Add cells / well. 

Place the cells in the incubator. 

Cells should be about 75 % confluent prior to transfection. 
Step 1 : DNA and Media 

Add plain DMEM media to tubes for mixing the DNA 

Add the Reporter gene pFR-LUC 

Add the Gal4-RXR-DEF and VP16-VDR-LBD 

Step 2: FuGENE and Media 

Prepare plain DMEM media in a ubes for mixing FuGENE 

Add FuGENE 6 Transfection Reagent 

Incubate 

Step 3: FuGENE , DNA and Media Complex 

Add FuGENE Media complex from step 2 to DNA Media complex from stepl 
Incubate 

Step 4: FuGENE , DNA and Media Complex to-well plate 
Add FuGENE-DNA-Media complex from step 3 to each plate 

■ 

Incubate. 
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Day 3: Dosing 
Treatment preparation 

Allow for transfection time 

Make a stock solution of the compounds in DMSO 

Vortex until all the compounds has been dissolved. 

Further dilute in D-MEM (Low Glucose - With out Phenol Red) 

Add compounds in quadruplicate to give final volume 

Incubate. 

Day 4: Luciferase Assay 
Read the plates after drug treatment 

Remove part of media from all the wells and leave remainder 
Add Steady-Glo Luciferase Reagent mixture / wells 
Incubate 

Count each well using a Luminescence counter, Top Count NXT by Packard 
Set a delay between plates to reduce the background. 

(2) Materi als and Method for The Caco-2 Cell Assay 

Caco-2 cells, grown in phenol red free, DMEM (Irivitrogen, Carlsbad, CA) 
containing 10 % charcoal-stripped FCS (Hyclone, Logan, UT), were transfected 
with Fugene 6 reagent (Roche Diagnostics, Indianapolis, IN). Cells (5000/well) 
were plated 18 h before transfection in a 96 well plate. The Cells were transfected 
with Gal4-responsive reporter pFRLuc (150 ng, Stratagene, La Jolla CA) and the 
receptor expression vector pGaI4-VDR-LBD (10 ng), along with Fugene 6 
reagent (0.2 pl/well). The DNA-Fugene complex was formed by incubating the 
mixture for 30 min at room temperature. The cells were transfected in triplicate 
for 5 h, and treated with various concentrations of VDR ligands (form 0.01 nM to 
10,000 nM concentration range) 18h post-transfection. The luciferase activity 
was quantified using Steady-Glo reagent kit (Promega, Madison, WI) as per 
manufacturer's specifications. 

(3) Materials and Method for The OCN Promoter Assay 
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The activation of osteocalcin by VDR ligands was evaluated in a rat 
osteoblast-like cell line RG-15 (ROS 17/2.8) stably expressing rat osteocalcin 
promoter fused with luciferase reporter gene. The stable cell lines were 
established as reported before (Activation of Osteocalcin Transcription involves 
interaction of protein kinase A- and Protein kinase C-dependent pathways. 
Boguslawski, G., Hale, L. V., Yu, X.-R, Miles, R. R., Onyia, J. E., Santerre R. 
R, Chandrasekhar, S. J Biol. Chem. 275, 999-1006, 2000). Confluent RG-15 
cells maintained in DMEM/R12 medium (3:1) containing 5% FBS, 300 Dg/ml 
G418 and at 37°C under 5% C0 2 /95% air atmosphere were trypsinized (0.25% 
trypsin) and plated into white opaque 96-well cell culture plates (25000 
cells/well). After 24 hr, cells (in DMEM/F-12 medium + 2% FBS) were treated 
with various concentrations of compounds, dissolved in DMSO. The final 
DMSO concentration remained at 0.01% (v/v). After 48 hr treatment, the 
medium was removed, cells were lysed with 50 □] of lysis buffer (From 
Luciferase reporter assay system, Roche Diagnostics, Indianapolis, IN) and 
assayed for luciferase activity using the Luciferase Reporter Gene Assay kit from 
Boehringer Mannheim as per manufacturer's specifications. 

* 

(4) Materials and Method for The Mouse Hypercalcemia Assay: 

Weanling, virus -antibody-free, five to six weeks old female DBF mice (Harlan, 
Indianapolis, EST) are used for all the studies. Animals are allowed to acclimate to local 
vivarium conditions for 2 days. Mice are maintained on a 12 hr light/dark cycle at 22°C 
with ad lib access to food (TD 5001 with 1.2% Ca and 0.9%P, Teklad, Madison, WI) and 
water. The animals then are divided into groups with 4-5 mice per group. Different doses 
of test compounds prepared in 10% Ethanol and 90% sesame oil are administered to mice 
orally via gavage for 6 days. loc-25(OH) 2 D 3 0.5|ig/kg/d was also given to one group of 
mice as the positive control. Serum ionized calcium is evaluated at 6 hours after the last 
dosing under isoflurane anesthesia by Ciba-Corning Ca++/PH Analyzer, (Model 634, 
Chiron Diagnostics Corp., East Walpole, MA). Raw data of group differences is assessed 
by analysis of variance (ANOVA) using Fisher's protected least significant difference 
(PLSD) where the significance level was P< 0.05. 
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(5) The Keratinocvte Proliferation Assav: 

KERtr cells (Human skin keratinocyte transformed with a retrovirus vector, 
obtained from ATCC) were plated in 96-well flat-bottomed plates (3000 cells/well) in 100 
5 □! keratinocyte serum free medium supplemented with bovine pituitary extract in the 



absence of EGF (Life Technologies, Rockville, MD) and incubated at 37°C for two days. 
The cells were treated with various concentrations of VDR ligands (ten-fold serial 
dilution from 10,000 nM to 0.1 nM in triplicate), dissolved in 100 Dl keratinocyte serum 
free medium supplemented with bovine pituitary extract in the absence of EGF and 
10 incubated at 37°C for 72hr. BrdU (5-bromo-2 , -deoxyuridine) incorporation was analyzed 
as a measure of DNA replication (Cell proliferation ELISA kit, Roche Diagnostics, 
Indianapolis, IN) and absorbance was measured at 405 nm. Potency values (IC 5 o) values 
were determined as the concentration (nM) of compound that elicited a half-maximal 
response. 



15 



(6) Materials and Method for human IL-10 Induction Assav: 



30 



25 



20 



Isolation of peripheral blood mononuclear cells (PBMCs): 

A. Collect 50 ml of human blood and dilute with media, RPM1-1640. 

B. Prepare sterile tubes with ficol. 

C. Add diluted blood to tubes. 

D. Centrifuge. 

E. Discard the top layer and collect the cells from middle layer. 

F. Divide all cells into four tubes and add media. 

G. Centrifuge. 

H. Aspirate off media and resuspend. 

I. Collect all cells 

J. Centrifuge, at 1200 rpm for 10 minutes. 

K. Resuspend in RPMM640 with 2% FBS and count cells 

Stimulation of PBMC: 

L. Prepare TPA in DMSO. 

M. Dissolve PHA in water . 



N. Plate TPA/PHA treated PBMCs in well plates. 
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O. Incubate. 
Treatment: 

P. Prepare all compound dilutions in plain RPM1- 1640 media. 
Q. Add diluted compound. 
R. Incubate. 

Sample Collection and assay: 

S. Remove all the cells by centrifugation and assay the supernatant for EL- 10 by 
immunoassay. 

1) T, Perform IL-10 assay using anti-human DL-10 antibody coated beads, as 
described by the manufacturer (Unco Research Inc., St, Charles, MO). 
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WE CLAIM: 

1. A method of treating a mammal to prevent or alleviate the effect of Mustard by 
administering a pharmaceutically effective amount of a compound represented by 
5 formula I or a pharmaceutically acceptable salt or a prodrug derivative thereof: 




(I) 



wherein; 

R and R' are independently C1-C5 alkyl, C1-C5 fluoroalkyl, or together R and R' 
form a substituted or unsubstituted, saturated or unsaturated carbocyclic ring having from 
10 3 to 8 carbon atoms; 

Rj and R2 are independently selected from the group consisting of hydrogen, 
halo, C r C 5 alkyl, C1-C5 fluoroalkyl, -O-C1-C5 alkyl, -S-C r C 5 alkyl, -O-C1-C5 
fluoroalkyl, -CN, -N0 2 , acetyl, -S-C^-Cs fluoroalkyl, C2-C 5 alkenyl, C3-C5 cycloalkyl, 
and C3-C5 cycloalkenyl; 
15 Zg is a group represented by the formula: 




wherein 

-(Li), -(L2)-, and -(L3)- is each a divalent linking groups independently selected 
2 0 from the group consisting of 

a bond 

r 

(CH 2 )- CH 



(CH 2 )— O 
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(CH 2 ) 



2/m 



(CH 2 )— N 



R40 
R40 



(CH 2 ) 



2/m 



R40 



O 



(CH 2 ) 



2/m 



(CH 2 ) m — CH=CH 



and 



(CH 2 ) 



2/nn 



where m is 0, 1, or 2, and each R40 is independently hydrogen, CyC$ alkyl, or C1-C5 
fluoroalkyl; 

Rjj is a branched C3-C5 alkyl; 
Zq is carbon atom linked group selected from: 

-C0 2 H, 
-CC>2Me, 
-C02Et, 

-C(0)CH 2 S(0)Me, 

-C(0)CH 2 S(0)Et, 

-C(0)CH 2 S(0) 2 Me, 

-C(0)CH 2 S(0) 2 Et, 

-C(0)CH 2 CH 2 S(0)Me, 

-C(0)CH 2 CH 2 S(0)Et, 

-C(0)CH 2 CH 2 S(0) 2 Me, 

-CCOJ^C^SCO^Et, 

-C(0)CH(Me)CH 2 C0 2 H, 
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-C(0)CH(Me)CH 2 C0 2 Me, 

-C(0)CH(Me)CH 2 C0 2 Et, 

-C(0)CH(Me)CH 2 C0 2 iPr, 

-C(0)CH(Me)CH 2 C0 2 tBu, 

-C(0)CH(Me)CH(Me)C0 2 H, 

-C(0)CH(Me)CH(Me)C0 2 Me, 

-C(0)CH(Me)CH(Me)C0 2 Et, 

-C(0)CH(Me)CH(Me)C0 2 iPr, 

-C(0)CH(Me)CH(Me)C0 2 tBu, 

-C(0)CH{Me)C(Me) 2 C0 2 H, 

-C(0)CH(Me)C(Me) 2 C0 2 Me, 

-C(0)CH(Me)C(Me) 2 C0 2 Et, 

-C(0)CH(Me)C(Me) 2 C0 2 iPr, 

-C(0)CH(Me)C(Me) 2 C0 2 tBu, 

-C(0)CH(Me)CH(Et)C0 2 H, 

-C(0)CH(Me)CH(Et)C0 2 Me, 

-C(0)CH(Me)CH(Et)C0 2 Et, 

-C(0)CH(Me)CH(Et)C0 2 iPr, 

-C(0)CH(Me)CH(Et)C0 2 tBu, 

-C(0)C(0)OH, 

-C(0)C(0)NH 2) 

-C(0)C(0)NHMe, 

-C(0)C(0)NMe 2 , 



WO 2004/063345 



PCT/US2004/000005 



-244- 

-C(0)NH 2 , 

-C(0)NMe 2 , 

-C(0)NH-CH 2 -C(0)OH, 

-C(0)NH-CH 2 -C(0)OMe, 

-C(0)NH-CH 2 -C(0)OEt, 

-C(0)NH-CH 2 -C(0)OiPr, 

-C(0)NH-CH 2 -C(0)OtBu, 

-C(0)NH-CH(Me)-C(0)OH, 

-C(0)NH-CH(Me)-C(0)OMe, 

-C(0)NH-CH(Me)-C(0)OEt, 

-C(0)NH-CH(Me)-C(0)iPr, 

-C(0)NH-CH(Me)-C(0)tBu, 

-C(0)NH-CH(Et)-C(0)OH, 

-C(0)NH-C(Me)2-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OMe, 

-C(0)NH-C(Me)2-C(O)OEt, 

-C(0)NH-C(Me)2-C(0)iPr, 

-C(0)NH-C(Me) 2 -C(0)tBu, 

-C(0)NH-CMe(Et)-C(0)OH, 

-C(0)NH-CH(F)-C(0)OH, 

-C(0)NH-CH(CF 3 )-C(0)OH, 

-C(0)NH-CH(OH)-C(0)OH, 

-C(0)NH-CH(cyclopropyl)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-CF(Me)-C(0)OH, 

-C(0)NH-C(Me)(CF 3 )-C(0)OH, 

-C(0)NH-C(Me)(OH)-C(0)OH, 

-C(0)NH-C(Me)(cydopropy])C02H 
-C(0)NMe-CH 2 -C(0)OH, 
-C(0)NMe-CH 2 -C(0)OMe, 
-C(0)NMe-CH 2 -C(0)OEt, 
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-C(0)NMe-CH 2 -C(0)OiPr, 

-C(0)NMe-CH 2 -C(0)tBu, 

-C(0)NMe-CH 2 -C(0)OH, 

-C(0)NMe-CH(Me)-C(0)OH, 

-C(0)NMe-CH(F)-C(0)OH, 

-C(0)NMe-CH(CF 3 )-C(0)OH, 

-C(0)NMe-CH(OH)-C(0)OH, 

-C(0)NMe-CH(cyclopropy])-C(0)OH, 

-C(0)NMe-C(Me) 2 -C(0)OH, 

-C(0)NMe-CF(Me)-C(0)OH, 

-C(0)NMe-C(Me)(CF 3 )-C(0)OH, 

-C(0)NMe-C(Me)(OH)-C(0)OH, 

-C(0)NMe-C(Me)(cyclopropyl)-C(0)OH, 
-C(0)NHS(0)Me, 

-C(0)NHS0 2 Me, 

-C(0)-NH-5-tetrazolyl, 

-C(0)NHS(0)Me, 

-C(0)NHS(0)Et, 

-C(0)NHS0 2 Me, 

-C(0)NHS0 2 Et, 

-C(0)NHS(0)iPr, 

-C(0)NHS0 2 iPr, 

-C(0)NHS(0)tBu, 

-C(0)NHS0 2 tBu, 

-C(0)NHCH 2 S(0)Me, 

-C(0)NHCH 2 S(0)Et, 

-C(0)NHCH 2 S0 2 Me, 

-C(0)NHCH 2 S0 2 Et, 

-C(0)NHCH 2 CH 2 S(0)Me, 

-C(0)NHCH 2 CH 2 S(0)Et, 

-C(0)NHCH 2 CH 2 S0 2 Me, 

-C(0)NHCH 2 CH 2 S0 2 Et, 
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-C(0)N(Me)S(0)Me, 

-C(0)N(Me)S0 2 Me, 

-C(0)-N(Me)-5-tetrazo]yl, 

-C(0)N(Me)S(0)Me, 

-C(0)N(Me)S(0)Et, 

-C(0)N(Me)S0 2 Me, 

-C(0)N(Me)S0 2 Et, 

-C(0)N(Me)S(0)iPr, 

-C(0)N(Me))S0 2 iPr, 

-C(0)N(Me))S(0)tBu, 

-C(0)N(Me)S0 2 tBu, 

-C(0)N(Me)CH 2 S(0)Me, 

-C(0)N(Me)CH 2 S(0)Et, 

-C(0)N(Me)CH 2 S0 2 Me, 

-C(0)N(Me)CH 2 S0 2 Et, 

-C(0)N(Me)CH 2 CH 2 S(0)Me, 

-C(0)N(Me)CH 2 CH 2 S(0)Et, 

-C(0)N(Me)CH 2 CH 2 S0 2 Me, 

-C(0)N(Me)CH 2 CH 2 S0 2 Et, 
-CH 2 C0 2 H, 

-CH 2 -5-tetrazolyl, 

-CH 2 C0 2 Me, 

-CH 2 C0 2 Et, 

-CH 2 NHS(0)Me, 

-CH 2 NHS(0)Et, 

-CH 2 NHS0 2 Me, 

-CH 2 NHS0 2 Et, 

-CH 2 NHS(0)iPr, 

-CH 2 NHS0 2 iPr, 

-CH 2 NHS(0)tBu, 

-CH 2 NHS0 2 tBu, 

-CH 2 NHCH 2 CH 2 S0 2 CH 3 , 
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-CH 2 NH(CH2C0 2 H), 

-CH 2 N(C(0)Me)(CH2C02H), 

-CH2-N-pyrrolidin-2-one, 

-CH2-(l-methy]pyrrolidin-2-one-3-y]), 

-CH 2 S(0)Me, 

-CH 2 S(0)Et, 

-CH 2 S(0) 2 Me, 

-CH 2 S(0) 2 Et, 

-CH 2 S(0)iPr, 

-CH 2 S(0) 2 iPr, 

-CH 2 S(0)tBu, 

-CH 2 S(0) 2 tBu, 

-CH2C02H, CH 2 C(0)NH 2 , 

-CH 2 C(0)NMe 2 , 

-CH 2 C(0)NHMe, 

-CH 2 C(0)-N-pyiTolidine, 
-CH 2 S(0)2Me, CH 2 S(0)Me, 
-CH(OH) C0 2 H, 

-CH(OH)C(0)NH 2 , 

-CH(OH)C(0)NHMe, 

-CH(OH)C(0)NMe 2 , 

-CH(OH)C(0)NEt 2 , 

-CH 2 CH 2 C0 2 H, 

-CH2CH2CO2MC 

-CH2CH 2 C02Et, 

-CH 2 CH 2 C(0)NH 2 , 

-CH 2 CH 2 C(0)NHMe, 

-CH 2 CH 2 C(0)NMe 2 , 

-CH2CH2-5-tetrazolyl, 

-CH 2 CH 2 S(0)2Me, 

-CH 2 CH 2 S(0)Me, 

-CH 2 CH 2 S(0) 2 Et, 
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-CH 2 CH 2 S(0) Et, 
-CH 2 CH 2 S(0)iPr, 
-CH 2 CH 2 S(0) 2 iPr, 
-CH 2 CH 2 S(0)tBu, 
-CH 2 CH 2 S(0) 2 tBu, 
-CH 2 CH 2 S(0)NH 2 , 
-CH 2 CH 2 S(0)NHMe, 
-CH 2 CH 2 S(0)NMe 2l 
-CH 2 CH 2 S(0) 2 NH 2 , 
-CH 2 CH 2 S(0) 2 NHMe 
-CH 2 CH 2 S(0) 2 NMe 2 , 
-CH 2 CH 2 CH 2 S(0)Me, 
-CH 2 CH 2 CH 2 S(0)Et, 
-CH 2 CH 2 CH 2 S(0) 2 Me, 
-CH 2 CH 2 CH 2 S(0) 2 Et, 
-C(0)OH, 
-5-tetrazolyl, 



O 




H 




N 
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-l,3,4-oxadiazolin-2-one-5-yl, 
-imidazolidine-2,4-dione-5-yl, 
-isoxazol-3-ol-yl, or 

- 1 ,3,4-ox adiazolin-2-thione-5-yl . 



2. A method of treating a mammal to prevent or alleviate the effect of 
Mustard by administering a pharmaceutical^ effective amount of a compound 
represented by formula I or a pharmaceutical^ acceptable salt or a prodrug 
derivative thereof: 
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(I) 



wherein; 

R and R' are independently methyl, ethyl, propyl, or 1-methylethyl; 
Rj and R2 are independently selected from the group consisting of hydrogen, 
5 fluoro, -a, -CF3, -CH 2 F, -CHF 2 , methoxy, ethoxy, vinyl, methyl, ethyl, propyl, 1- 
methylethyl, 1,1-dimethylethyl, butyl, 1-methylpropyl, 2-methylpropyl, or cyclopropyl; 
Zg is a branched alky] terminated group represented by the formula: 




R B is 1-methylethyl; 1-methylpropyl; 2-methylpropyl; 1,1-dimethylethyl; 1,1- 
dimethylpropyl; 1,2-dimethylpropyl; 2,2-dimethylpropyl; 

3-methyl-3-hydroxy-4,4-dimethylpentyl; 3-methyl-3-hydroxy-4,4-dimethylpentenyl; 
3-methyl-3-hydroxy-4,4-dimethylpentyl; 3-ethyl-3-hydroxy-4,4-dimethylpentynyl; 
1 5 3-ethyl-3-hydroxy-4,4-dimethylpentenyl; or 3-ethyl-3-hydroxy-4,4-dimethylpentynyl; 

(Lj) and (L 2 ) and (L3) are independently divalent linking groups where 
Li is -0-, -CH 2 -, C(O)- , -CHOH-, -CH(Me)- , or -C(Me)OH~ ; 
L 2 is -CH 2 - , -C(O)- , -CHOH-, -CH(Me)- , or -C(Me)OH- ; or 
Li and L2 taken together is the group 

CH 2 CH 2 , 



CH CH 
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L 3 is a bond, -CH 2 - , -CHOH- , -CH(Me)-, -C(O)-, or -C(Me)OH- ; 
Zq is a group selected from 

-C(0)CH 2 S(0)Me, 

-C(0)CH 2 S(0)Et, 

-C(0)CH 2 S(0) 2 Me, 

-C(0)CH 2 S(0) 2 Et, 

-C(0)CH 2 CH 2 S(0)Me, 

-C(0)CH 2 CH 2 S(0)Et, 

-C(0)CH 2 CH 2 S(0) 2 Me, 

-C(0)CH 2 CH 2 S(0) 2 Et, 

-C(0)CH(Me)CH 2 C0 2 H, 

-C(0)CH(Me)CH 2 C0 2 Me, 

-C(0)CH(Me)CH 2 C0 2 Et, 

-C(0)CH(Me)CH 2 C0 2 iPr, 

-C(0)CH(Me)CH 2 C0 2 tBu, 

-C(0)CH(Me)CH(Me)C0 2 H, 

-C(0)CH(Me)CH(Me)C0 2 Me, 

-C(0)CH(Me)CH(Me)C0 2 Et, 

-C(0)CH(Me)CH(Me)C0 2 iPr, 

-C(0)CH(Me)CH(Me)C0 2 tBu, 

-C(0)CH(Me)C(Me) 2 C0 2 H, 

-C(0)CH(Me)C(Me) 2 C0 2 Me, 

-C(0)CH(Me)C(Me) 2 C0 2 Et, 

-C(0)CH(Me)C(Me) 2 C0 2 iPr, 

-C(0)CH(Me)C(Me) 2 C0 2 tBu, 

-C(0)CH(Me)CH(Et)C0 2 H, 

-C(0)CH(Me)CH(Et)C0 2 Me, 

-C(0)CH(Me)CH(Et)C0 2 Et, 

-C(0)CH(Me)CH(Et)C0 2 iPr, 

-C(0)CH(Me)CH(Et)C0 2 tBu, 
-C(0)C(0)OH, 
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-C(0)C(0)NH 2 , 
-C(0)C(0)NHMe, 

-C(0)C(0)NMe 2 , 

■C(0)NH 2 , 

-C(0)NMe 2 , 

-C(0)NH-CH 2 -C(0)OH, 

-C(0)NH-CH 2 -C(0)OMe, 

-C(O)NH-CH 2 -C(O)0Et, 

-C(0)NH-CH 2 -C(0)OiPr, 

-C(0)NH-CH 2 -C(0)OtBu, 

-C(0)NH-CH(Me)-C(0)OH, 

-C(0)NH-CH(Me)-C(0)OMe, 

-C(0)NH-CH(Me)-C(0)OEt, 

-C(0)NH-CH(Me)-C(0)iPr, 

-C(0)NH-CH(Me)-C(0)tBu, 

-C(0)NH-CH(Et)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH ) 

-C(0)NH-C(Me)2-C(0)OMe, 

-C(0)NH-C(Me) 2 -C(0)OEt, 

-C(0)NH-C(Me) 2 -C(0)iPr, 

-C(0)NH-C(Me) 2 -C(0)tBu, 

-C(0)NH-CMe(Et)-C(0)OH, 

-C(0)NH-CH(F)-C(0)OH, 

-C(0)NH-CH(CF 3 )-C(0)OH, 

-C(0)NH-CH(OH)-C(0)OH, 

-C(0)NH-CH(cyclopropyl)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH > 

-C(0)NH-CF(Me)-C(0)OH, 

-C(0)NH-C(Me)(CF 3 )-C(0)OH, 

-C(0)NH-C(Me)(OH)-C(0)OH, 

-C(0)NH-C(Me)(cyclopropyl)C0 2 H, 
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-C(0)NMe-CH 2 -C(0)OH, 

-C(0)NMe-CH 2 -C(0)OMe, 

-C(0)NMe-CH 2 -C(0)OEt, 

-C(0)NMe-CH 2 -C(0)OiPr, 

-C(0)NMe-CH 2 -C(0)tBu, 

-C(0)NMe-CH(Me)-C(0)OH, 

-C(0)NMe-CH(F)-C(0)OH, 

-C(0)NMe-CH(CF 3 )-C(0)OH, 

-C(0)NMe-CH(OH)-C(0)OH, 

-C(0)NMe-CH(cyclopropy])-C(0)OH, 

-C(0)NMe-C(Me)2-C(0)OH, 

-C(0)NMe-CF(Me)-C(0)OH, 

-C(0)NMe-C(Me)(CF 3 )-C(0)OH, 

-C(0)NMe-C(Me)(OH)-C(0)OH, 

-C(0)NMe-C(Me)(cyclopropyl)-C(0)OH,or 
-C(0)-N(Me)-5-tetrazolyl. 

3. A method of treating a mammal to prevent or alleviate the effect of Mustard by 
administering a pharmaceutical^ effective amount of a compound represented by 
formula I or a pharmaceutical^ acceptable salt or a prodrug derivative thereof: 




(I) 



wherein; 

R and R' are independently methyl or ethyl; 

Rj and R2 are independently selected from the group consisting of hydrogen, 
fluoro, -CI, -CF3, -CH2F, -CHF2, methoxy, ethoxy, vinyl, methyl, or cyclopropyl; 
Zg is a branched alkyl terminated selected from the formulae: 
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X 
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A- 





Zq is selected from 
5 -C(0)NH 2 , 

-C(0)NMe 2 , 
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-C(0)NH-CH 2 -C(0)OH, 

-C(0)NH-CH 2 -C(0)OMe, 

-C(0)NH-CH 2 -C(0)OEt, 

-C(0)NH-CH 2 -C(0)OiPr, 

-C(0)NH-CH 2 -C(0)OtBu, 

-C(0)NH-CH(Me)-C(0)OH, 

-C(0)NH-CH(Me)-C(0)OMe, 

-C(0)NH-CH(Me)-C(0)OEt, 

-C(0)NH-CH(Me)-C(0)iPr, 

-C(0)NH-CH(Me)-C(0)tBu, 

-C(0)NH-CH(Et)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me)2-C(0)OMe, 

-C(0)NH-C(Me) 2 -C(0)OEt, 

-C(0)NH-C(Me) 2 -C(0)iPr, 

-C(0)NH-C(Me) 2 -C(0)tBu, 

-C(0)NH-CMe(Et)-C(0)OH, 

-C(0)NH-CH(F)-C(0)OH, 

-C(0)NH-CH(CF 3 )-C(0)OH, 

-C(0)NH-CH(OH)-C(0)OH, 

-C(0)NH-CH(cyclopropyl)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-CF(Me)-C(0)OH, 

-C(0)NH-C(Me)(CF 3 )-C(0)OH, 

-C(0)NH-C(Me)(OH)-C(0)OH, 

-C(0)NH-C(Me)(cyc]opropy])C0 2 H, 

-C(0)NMe-CH 2 -C(0)OH, 

-C(0)NMe-CH 2 -C(0)OMe, 

-C(0)NMe-CH 2 -C(0)OEt, 

-C(0)NMe-CH 2 -C(0)OiPr, 

-C(0)NMe-CH 2 -C(0)tBu, 
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-C(0)NMe-CH(Me)-C(0)OH, 

-C(0)NMe-CH(F)-C(0)OH, 

-C(0)NMe-CH(CF 3 )-C(0)OH, 

-C(0)NMe-CH(OH)-C(0)OH, 

-C(0)NMe-CH(cyc]opropyl)-C(0)OH, 

-C(0)NMe-C(Me) 2 -C(0)OH, 

-C(0)NMe-CF(Me)-C(0)OH, 

-C(0)NMe-C(Me)(CF 3 )-C(0)OH, 

-C(0)NMe-C(Me)(OH)-C(0)OH, 

-C(0)NMe-C(Me)(cyclopropyl)-C(0)OH, 
-C(0)-N(Me)-5-tetrazolyl, 







OH 



O 



4. A method of treating a mammal to prevent or alleviate the effect of Mustard by 
administering a pharmaceutical^ effective amount of a compound or pharmaceutical^ 
acceptable salt thereof represented by the formula: 



WO 2004/063345 



PCTYUS2004/000005 



-259- 




wherein; 

said compound is selected from a compound code numbered 1 thru 468, with each 
compound having the specific selection of substituents Rg, Rq, Lj, L2, and L3 shown 
5 in the horizontal line following the compound code number, as set out in the following 
Table 1 : 



Table 1 



No. 




L3 


L2 


Ll 


Rc 


1 


tBu 


C(O) 


CH2 


0 


C02Me 


2 


tBu 


CHOH 


CH2 


0 


C02Me 


3 


tBu 


C(Me)OH 


CH2 


0 


C02Me 


4 


tBu 


C(O) 


CH(Me) 


0 


C02Me 


5 


tBu 


CHOH 


CH(Me) 


0 


C02Me 


6 


tBu 


C(Me)OH 


CH(Me) 


0 


C02Me 


7 


tBu 


C(O) 


CH2 


0 


C02H 


8 


tBu 


CHOH 


CH2 


0 


C02H 


9 


tBu 


C(Me)OH 


CH2 


o 


C02H 


10 


tBu 


C(O) 


CH(Me) 


0 


C02H 


11 


tBu 


CHOH 


CH(Me) 


0 


C02H 


12 


tBu 


C(Me)OH 


CH(Me) 


0 


C02H 


13 


tBu 


C(O) 


CH2 


0 


C(0)NH2 


14 


tBu 


CHOH 


CH2 • 


0 


C(0)NH2 


15 


tBu 


C(Me)OH 


CH2 


0 


C(0)NH2 


16 


tBu 


C(O) 


CH(Me) 


0 


C(0)NH2 


17 


tBu 


CHOH 


CH(Me) 


0 


C(0)NH2 


18 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)NH2 


19 


tBu 


C(O) 


CH2 


0 


C(0)NMe2 
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90 
zu 


tBu 


CHOH 


CH2 


o 


C(0)NMe2 


91 


tBu 1 


CfMe^OH 


CH2 

v_/l Jl«< 


o 


C(0)NMe2 


99 
ZZ 


tRll 




CHCMe) 

v^x i\xy\.\*j 


o 


CfO)NMe2 


91 
ZJ> 


tRll 
LDU 


CHOH 

V — • 1 X Vw/ A J 


CHfMei 


o 


CfO)NMe2 


94 
Z*t 


tRii 

LDU 


PfMeiOH 


PHflvfei 


o 


Ci / 0 > lNMe2 


9S 
ZJ 


tRn 

LDU 




CH2 

V^X 1a> 


o 


5-tetrazolvl 


96 
zu 


LDU 


PHOH 


PH2 

V_-i x^ 


o 


5-tetra7olvl 


97 
z / 


fRn 

LDU 


PfMp^OH 


PH2 

v^x xz. 


n 




9R 
zo 


tRn 

ID U 


pcOi 


V--XX\lTXt' < / 


o 


5-tetra7olvl 


90 


tRn 
LDU 






o 


^-tPtrfl7f)l vl 


10 


tRn 

LDU 




PHfivlei 

v_*x x^ivxt y 


o 


5-tPtra7f>lvl 




tRn 
IDU 


C(CW 


PH9 


o 


PCOVNH-5-tetrazolvl 


19 
JZ 


tRn 
LDU 


PUOR 


PH2 


o 


PrOVNH-5~tetrazo]v] 

V> ^ W J 1 ill *J Iwll CXZ^wJ Y J 


11 


tRn 


p/'A/Tp^OH 

v_,iivxe jwn 


PH9 
v_-.xxz 


o 


Pro V>JH- 5 - tetrazol vl 


14 


tRn 
LDU 




PHflvTpi 
\^xx\ivxc y 




PfOVNH-^-tetrazolvl 


1^ 
JJ 


tRn 
IDU 


PHOH 


\^XXli YXC ^ 




PrOVNH-5-tetrazolvl 


16 


tRn 
LDU 


PfMpiOH 


PWMpi 
v^xx^ivxcy 


V-/ 


PCOi-NH-i-tetrazolvl 


17 


tRn 
IDU 


PfO> 


PH9 

V^XXZ 


o 


PrOiNHCH2S02Me 


1R 


tRn 

LDU 


CHOH 


PH9 

wX XX, 


o 


CCOiNHCH2S02Me 


10 


tRn 

IDU 


pfMpiOH 


PH2 

v-i xz. 


o 


CCOWHCH2S02Me 


40 


tRn 

LDU 


P(Oi 


PHflvfei 


o 


CfO)NHCH2S02Me 


41 


tRn 

IDU 


CHOH 

V^X 1 WX J. 


V^X X^ItXv y 


o 


Cf ONHCH2S 02Me 


49 

HZ 


tRn 

LDU 


V^\JVXO J\JXX. 


PHflvfei 

\_*xx^J.vxv/ 


o 


CfOWHCH2S02Me 


41 


tRn 
LDU 




PH9 

v^x xz. 




CCOiNHCH2S( r OFMe 

Vw» V Vp/ /I ii X V— « X 1£>U^V ^l»Xw 


44 


tRn 
LDU 


CHOH 

v^xxv/xx 


PH9 


o 


CfO^NHCH2S(OiMe 


45 


tBu 


C(Me)OH 


CH2 


0 


C(0)NHCH2S(0)Me 


46 


tBu 


C(O) 


CH(Me) 


0 


C(0)NHCH2S(0)Me 


■ 

47 


tBu 


CHOH 


CH(Me) 


0 


C(0)NHCH2S(0)Me 


48 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)NHCH2S(0)Me 


49 


tBu 


C(O) 


CH2 


0 


C(0)NHCH2CH2S02Me 


50 


tBu 


CHOH 


CH2 


0 


C(0)NHCH2CH2S02Me 
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51 


tBu 


C(Me)OH 


CH2 


O 


C(0)NHCH2CH2S02Me 


52 


tBu 


C(0) 


CH(Me) 


O 


C(0)NHCH2CH2S02Me 


53 


tBu 


CHOH 


CH(Me) 


O 


C(0)NHCH2CH2S02Me 


54 


tBu 


C(Me)OH 


CH(Me) 


O 


C(0)NHCH2CH2S02Me 


55 


tBu 


C(O) 


CH2 


O 


C(0)NHCH2CH2S(0)Me 


56 


tBu 


CHOH 


CH2 


O 


C(0)NHCH2CH2S(0)Me 


57 


tBu 


C(Me)OH 


CH2 


O 


C(0)NHCH2CH2S(0)Me 


58 


tBu 


C(O) 


CH(Me) 


0 


C(0)NHCH2CH2S(0)Me 


59 


tBu 


CHOH 


CH(Me) 


0 


C(0)NHCH2CH2S (O)Me 


60 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)NHCH2CH2S(0)Me 


61 


tBu 


C(O) 
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CHOH 


CH2 


0 


CH2CH2CH2S(0)2Me 


291 


tBu 


C(Me)OH 


CH2 


o 


CH2CH2CH2S(0)2Me 


292 


tBu 


C(O) 


CH(Me) 


o 


CH2CH2CH2S(0)2Me 
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293 

i-, y ~j 


tBu 


CHOH 


CH(Me) 


O 


CH2CH2CH2S(0)2Me 


294 


tBu 


C(Me)OH 


CH(Me) 


0 


CH2CH2CH2S(0)2Me 




tBu 


CfO) 


CH2 


0 


CH2CH2CH2S(0)Me 




tBu 

LJJ u 


CHOH 


CH2 

v<* x^* 


0 


CH2CH2CH2S(0)Me 


907 


tBn 

IJJ u 


CfMe)OH 


CH2 


0 


CH2CH2CH2S(0)Me 


9QR 


lu u 


CfO) 


CHfMe) 

V^x x\*»xvy 


o 


CH2CH2CH2S(0)Me 


9QQ 


tBn 

LJJ u 


CHOH 


CHfMe) 


o 


CH2CH2CH2S (O)Me 


100 


tBn 

LJJ U 


CfMe)OH 


CHfMe) 


o 


CH2CH2CH2S(0)Me 


101 


tBn 


CfO) 


CH2 


o 


CH2SfO)2Et 


102 


tBu 


CHOH 


CH2 


0 


CH2S(0)2Et 


jv/J 


tBn 


CfMe)OH 


CH2 

.JL 1 


o 


CH2S(0)2Et 




tBu 

\.XJ LA 


CfO) 


CHfMe) 


0 


CH2S(0)2Et 


10S 


tBn 


CHOH 

v_, j. l v_y i i 


CHfMe) 


o 


CH2S(0)2Et 


106 


tBu 

LJJ Li 


CfMe)OH 


CHfMe) 


o 


CH2S(0)2Et 


107 


tBn 

LJJ U 


CfO) 


CH2 


o 


CH2SfO)Et 


108 


tBn 

LJJ U 


CHOH 

V-»i JVJA J 


CH2 


o 


CH2SfO)Et 


100 


tRn 

LJJ U 


Cf Me)OH 


CH2 


o 


CH2SfO)Et 


110 


tBn 

LU \X 


CfO) 


CHfMe) 


o 


CH2SfO)Et 


11 1 
J X X 


tBu 

LJJ U 


CHOH 


CHfMe) 

^-^x x^* 'ivy 


o 


CH2S(0)Et 


112 
jit. 


tBu 

LJJ U 


CfMe)OH 


CHfMe) 


0 


CH2SfO)Et 


Ill 


tBn 

LJJ Li 


CfO) 


CH2 


o 


CH2CH2S(0)2Et 


114 


tBn 

LJJ Li 


CHOH 

A J. V/i 1 


CH2 

N^X Xm 


0 


CH2CH2S(0)2Et 


11 S 

J XJ 


tFtn 

LJJ U 


CfMe)OH 

V-*\ > iVJt' J VJ J X 


CH2 


o 


CH2CH2S(0)2Et 


116 


tRn 

LJJ U 


CfO) 


CHfMe) 


o 


CH2CH2S(0)2Et 


117 

DX f 


tBn 

LJJ U 


CHOH 

v^j jvjJt j 


CHfMe) 

V»»A X\A*X 


o 


CH2CH2S(0)2Et 


318 


tBu 


C(Me)OH 


CH(Me) 


0 


CH2CH2S(0)2Et 


319 


tBu 


C(O) 


CH2 


0 


CH2CH2S(0)Et 


320 


tBu 


CHOH 


CH2 


0 


CH2CH2S(0)Et 


321 


tBu 


C(Me)OH 


CH2 


0 


CH2CH2S(0)Et 


322 


tBu 


C(O) 


CH(Me) 


0 


CH2CH2S(0)Et 


323 


tBu 


CHOH 


CH(Me) 


0 


CH2CH2S(0)Et 
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324 


tBu 


C(Me)OH 


CH(Me) 


O 


CH2CH2S(0)Et 


325 


tBu 


C(O) 


cm 


O 


CH2CH2CH2S(0)2Et 


326 


tBu 


CHOH 


CH2 


O 


CH2CH2CH2S(0)2Et 


327 


tBu 


C(Me)OH 


CH2 


O 


CH2CH2CH2S(0)2Et 


328 


tBu 


C(O) 


CH(Me) 


O 


CH2CH2CH2S(0)2Et 


329 


tBu 


CHOH 


CH(Me) 


O 


CH2CH2CH2S(0)2Et 


330 


tBu 


C(Me)OH 


CH(Me) 


O 


CH2CH2CH2S(0)2Et 


331 


tBu 


C(O) 


CH2 


O 


CH2CH2CH2S(0)Et 


332 


tBu 


CHOH 


CH2 


O 


CH2CH2CH2S(0)Et 


333 


tBu 


C(Me)OH 


CH2 


O 


CH2CH2CH2S(0)Et 


334 


tBu 


C(O) 


CH(Me) 


O 


CH2CH2CH2S(0)Et 


335 


tBu 


CHOH 


CH(Me) 


O 


CH2CH2CH2S(0)Et 


336 


tBu 


C(Me)OH 


CH(Me) 


O 


CH2CH2CH2S(0)Et 


337 


tBu 


C(O) 


CH2 


O 


CH2S(0)2iPr 


338 


tBu 


CHOH 


CH2 


O 


CH2S(0)2iPr 


33Q 


tBu 


CCMe)OH 


CH2 


O 


CH2S(0)2iPr 


340 


tBu 


C(O) 


CH(Me) 


O 


CH2S(0)2iPr 


341 


tBu 


CHOH 


CH(Me) 


O 


CH2S(0)2iPr 


342 


tBu 


C(Me)OH 


CH(Me) 


O 


CH2S(0)2iPr 


343 


tBu 


C(O) 


CH2 


O 


CH2S(0)iPr 


344 


tBu 


CHOH 


CH2 


O 


CH2S(0)iPr 


345 


tBu 


C(Me)OH 


CH2 


O 


CH2S(0)iPr 


346 


tBu 


C(O) 


CH(Me) 


O 


CH2S(0)iPr 


347 


tBu 


CHOH 


CH(Me) 


O 


CH2S(0)iPr 


348 


tBu 


C(Me)OH 


CH(Me) 


0 


CH2S(0)iPr 


349 


tBu 


C(O) 


CH2 


0 


CH2CH2S(0)2iPr 


350 


tBu 


CHOH 


CH2 


0 


CH2CH2S(0)2iPr 


351 


tBu 


C(Me)OH 


CH2 


0 


CH2CH2S(0)2iPr 


352 


tBu 


C(O) 


CH(Me) 


0 


CH2CH2S(0)2iPr 


353 


tBu 


CHOH 


CH(Me) 


0 


CH2CH2S(0)2iPr 


354 


tBu 


C(Me)OH 


CH(Me) 


o 


CH2CH2S(0)2iPr 
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355 

-mJ 


tBu 


C(O) 


CH2 


0 


CH2CH2S(0)iPr 


356 

*j *j \j 


tBu 


CHOH 


CH2 


0 


CH2CH2S(0)iPr 


357 


tBu 


C(Me)OH 


CH2 


0 


CH2CH2S(0)iPr 


358 

*J -~J u 


tBu 


CfO) 


CH(Me) 


0 


CH2CH2S(0)iPr 


359 


tBu 


CHOH 


CHfMe) 


0 


CH2CH2S(0)iPr 


360 


tBu 


CfMe)OH 


CHfMe) 

x_^A i^lTiV y 


0 


CH2CH2S(0)iPr 


361 


tBu 


CfO) 


CH2 

V— ' X 1 «i» 


o 


CH2SfO)2tBu 


362 


tBu 

UJ ix 


CHOH 

V — X X \-/x X 


CH2 

V — r X 1 fa 


0 


CH2SfO)2tBu 


363 


tBu 


CfMe)OH 


CH2 


o 


CH2SfO)2tBu 


364 


tBu 


CfO) 


CHfMe) 


o 


CH2SfO)2tBu 


365 


tBu 


CHOH 

» — ' J. 1V/1 X 


CHfMe) 


o 


CH2SfO)2tBu 


366 


tBu 

UJ IX 


CfMe)OH 


CHfMe) 


o 


CH2SfO)2tBu 


367 


tBu 


CfO) 


CH2 


o 


CH2SfO)tBu 


368 


tBu 


CHOH 


CH2 


o 


CH2S(0)tBu 


369 


tBu 

V-X-f ix 


CfMe)OH 


CH2 


o 


CH2SfO)tBu 


370 


• tBu 


CfO) 


CHfMe) 

v^x Xy i 'ivy 


o 


CH2SfO)tBu 


371 


tBu 

IXJ u 


CHOH 


CHfMe) 


o 


CH2SfO)tBu 


372 


tBu 


CfMe)OH 


CHfMe) 


o 


CH2SfO)tBu 


373 


tBu 


CfO) 


CH2 

>W»A X far 


o 


CH2CH2SfO)2tBu 


314 


tBu 


CHOH 

V — - X X VXl 


CH2 

^ — ' X X A— 


o 


CH2CH2SfO)2tBu 


375 


tBu 


CfMe)OH 

V— »\X»X^ / VJX X 


CH2 


o 


CH2CH2SfO)2tBu 


376 


tBu 


cco^ 


CHfMe) 

V^X A^X 'IV J 


o 


CH2CH2SfO)2tBu 


377 


tBu 


CHOH 

V-»X A W A X 


CHfMe) 

• 


o 


CH2CH2SfO)2tBu 


378 


tBu 


CfMe)OH 


CHfMe) 

V^X XV XT X w / 


o 


CH2CH2SfO)2tBu 


379 


tBu 


CfO) 


CH2 


o 


CH2CH2S(0)tBu 


380 


tBu 


CHOH 


CH2 


0 


CH2CH2S(0)tBu 


381 


tBu 


C(Me)OH 


CH2 


0 


CH2CH2S(0)tBu 


382 


tBu 


C(O) 


CH(Me) 


0 


CH2CH2S(0)tBu 


383 


tBu 


CHOH 


CH(Me) 


0 


CH2CH2S(0)tBu 


384 


tBu 


C(Me)OH 


CH(Me) 


0 


CH2CH2S(0)tBu 


385 


tBu 


C(O) 


CH2 


0 


CH2CH2S(0)2NH2 
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386 


tBu 


CHOH 


CH2 


0 


CH2CH2S(0)2NH2 


387 


tBu 


C(Me)OH 


CH2 


0 


CH2CH2S(0)2NH2 


388 


tBu 


C(0) 


CH(Me) 


0 


CH2CH2S(0)2NH2 


389 


tBu 


CHOH 


CH(Me) 


0 


CH2CH2S(0)2NH2 


390 


tBu 


C(Me)OH 


CH(Me) 


O 


CH2CH2S(0)2NH2 


391 


tBu 


C(0) 


CH2 


0 


CH2CH2S(0)NH2 


392 


tBu 


CHOH 


CH2 


0 


CH2CH2S(0)NH2 


393 


tBu 


C(Me)OH 


CH2 


0 


CH2CH2S(0)NH2 


394 


tBu 


C(0) 


CH(Me) 


0 


CH2CH2S(0)NH2 


395 


tBu 


CHOH 


CH(Me) 


0 


CH2CH2S(0)NH2 


396 


tBu 


C(Me)OH 


CH(Me) 


0 


CH2CH2S(0)NH2 


397 


tBu 


C(0) 


CH2 


0 


CH2CH2S(0)2NMe2 


398 


tBu 


CHOH 


CH2 


0 


CH2CH2S(0)2NMe2 


399 


tBu 


C(Me)OH 


CH2 


O 


CH2CH2S(0)2NMe2 


400 


tBu 


C(O) 


CH(Me) 


0 


CH2CH2S(0)2NMe2 


401 


tBu 


CHOH 


CH(Me) 


.o 


CH2CH2S(0)2NMe2 


402 


tBu 


C(Me)OH 


CH(Me) 


0 


CH2CH2S(0)2NMe2 


403 


tBu 


. C(O) 


CH2 


0 


CH2CH2S(0)NMe2 


404 


tBu 


CHOH 


CH2 


0 


CH2CH2S(0)NMe2 


405 


tBu 


C(Me)OH 


CH2 


0 


CH2CH2S(0)NMe2 


406 


tBu 


C(O) 


CH(Me) 


o 


CH2CH2S(0)NMe2 


407 


tBu 


CHOH 


CH(Me) 


o 


CH2CH2S(0)NMe2 


408 


tBu 


C(Me)OH 


CH(Me) 


0 


CH2CH2S(0)NMe2 


409 


tBu 


C(O) 


CH2 


0 


C(0)CH2S(0)2Me 


410 


tBu 


CHOH 


CH2 


0 


C(0)CH2S(0)2Me 


411 


tBu 


C(Me)OH 


CH2 


0 


C(0)CH2S(0)2Me 


412 


tBu 


C(O) 


CH(Me) 


0 


C(0)CH2S(0)2Me 


413 


tBu 


CHOH 


CH(Me) 


0 


C(0)CH2S(0)2Me 


414 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)CH2S(0)2Me 


415 


tBu 


C(O) 


CH2 


0 


C(0)CH2S(0)Me 


416 


tBu 


CHOH 


CH2 


0 


C(0)CH2S(0)Me 
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All 

41 / 


LDU 




v^xxx 


0 


CfO , )CH2S(0)Me 


A 1 0 

41o 


tRn 


C((Y) 


CHflVTei 


0 


CfO)CH2S(0)Me 


419 


♦Tin 
LDU 




\^xl\JYlC/ 


0 


CfOX^HKSfOMe 


420 


tr>u 






O 




421 


LDU 


rvn\ 


ptro 


O 


CCO > irH2CH2S(0 > l2Me 


422 


tbU 






r\ 




423 


tbu 




PI-JO 






424 


tbu 










/IOC 

425 


tDU 


pUf)U 






rrO > iCH2CH2SfO > )2Me 


426 


LDU 


t^lVie/Ajri 






rC0^rH2CH2 S ( 0 )2Me 


427 


tbu 






0 


rCO > iCH2CH2S('0)Me 


428 


tbu 


v_,XxiJrx 


ptro 


n 




429 


tbu 




V^xlZ 


n 


rr r n > irH2rH2S f o^Me 


430 


tbu 


L(o; 


ptjyiv/T/^ 


n 




431 


tbu 


CrUJix 


PT-JPM^ 




rfO > )CH2CH2S( r O)Me 


/I Q O 

432 


tbu 


ciMejuix 


pTT/X/TpN 




rfO^CH2CH2S(OjMe 


433 


tbu 


C(U) 


pTTO 

v^rlZ 




rH9rH9rH2SrO , )2NH2 


434 


tbu 


UixvJri 




V-/ 


CH2CH2CH2S (0 > )2NH2 


435 


tbu 




puo 


n 


rH2rH2CH2SfO')2NH2 


436 


tbu 






n 


rH2rH2CH2SCOi2NH2 


437 


tbu 






n 


rH2rH2rH2SCO)2NH2 


>1 o o 

438 


tbu 






n 


rH2PH2CH2SCO , )2NH2 


439 


tbu 




PT40 


V-/ 


PH2rH2CH2SrO^NH2 

L>ii£>vi xx»v^x xau^v yi i*< 


/l vl A 

440 


tbu 




puo 




CH2CH2CH2S C0 > )NH2 


441 


tbu 




P140 




rH2CH2CH2SCO^NH2 


442 


tBu 




CH(Me) 


0 


CH2CH2CH2S(0)NH2 


443 


tBu 


CHOH 


CH(Me) 


0 


CH2CH2CH2S(0)NH2 


444 


tBu 


C(Me)OH 


CH(Me) 


0 

• 


CH2CH2CH2S(0)NH2 


445 


tBu 


C(0) 


CH2 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yI 


446 


tBu 


CHOH 


CH2 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 


447 


tBu 


C(Me)OH 


CH2 


CH2 


l,3,4-oxadiazolin-2-one-5-yl 
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44 R 
440 


IJJU 






CH2 


1 3 4-oxadiazolin-2-one-5~vl 


AAQ 


LJ-> U 






CH2 


1 3 4-ny?ifiifl7filin-2-one-5-v] 


4DU 


LDU 






PH2 


1 3 4-nY5iHia7nlin-9-nnp-S-vl 

X,J, t T VJAaUIax-L/lili X* v/iifc' *J yx 


A<1 
43 1 


LDU 




PI49 


PH2 


1 T 4-nv nHiji7n1in-9-tViinTiP-^-v1 ' 

1 ,^,T-UAcUJJa£A/llll x> Li J -1 vJ J v» ^ yx 


4DZ 


LDU 




PT49 


PH2 


1 ^ 4_rnr j*Hifl7n1iri-9-thinTiP-S-vl 


A^l 
4jj 


LDU 






PH9 


1 ^ 4-oy aH"i5i7f\lir\-9-tHin"nP-S-vl 
1 9 j ,*T"-UAaviJaZ/V-/j ill ~x* -unvjiiv j yx 


A ^A 
404 


IX) U 






PH9 


1 ^ 4-nv 5*r1i5i7nlin-9-tViinnp-^-v1 

J. ,,2 ) H--UAaUlaZ < Ullll "X* llJlVjUlt' J Ji 


A^^ 
HDD 


LDU 


punu 




PH9 


1 , «j, t r-UAclUlaZ-UlJll -x» UllWllt^ "J^yi ■ 


4j0 


LDU 






PH9 


1 ^ 4-nY nHia7n1in-9-tViiniiP-S-vl 
1 , U A auiaxui in -x-uiit-Mit< j- yx 


A^l 
4 D I 


LDU 




PTJ9 


PH9 


imiH A7fVI iHinP-9 4-Hionp-^-vl 

lill!UaZ J UliUilJC-^, t T Hlv/llV — ' Jrl 


40 o 


LDU 




PTJ9 


PW9 


imiH5i7oliHinp-9 4-Hinnp-S-vl 

XlXXX\A<\/j\JiX\AXll\*> £><jT UiVJUt yi 


A^Q 

4oy 


IDU 


pf\/rp\PiT4 


PU9 


PH9 


imiHa7rv1irlirip-9 4- HirMip- S-vl 
lXlllU<i//UilUlilC -X,*-t— U1VJ11C j yi 


A AH 
40U 


LDU 








imi^ ci7rk1irlinp-9 4^ r\ \ nv\ p- S -vl 
llllltldiiUllUlIiC-^jH—UlUllC J yx 


401 


LDU 






PT49 


liiiJUaZ,uiiuiiic-^,*t-uj\Jiic -*j-yx 


40Z 


IDU 






PH9 


lliiiua^uiiuiiic-^/T-uitJiic j yi 


463 






CH2 


CH2 


isoxa7ol-3-ol-5-v] 


464 


tBu 


CHOH 


CH2 


CH2 


isoxazol-3-ol-5-yl 


465 


tBu 


C(Me)OH 


CH? 


CH2 


isoxazol-3-ol-5-yl 


466 


tBu 


C(O) 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


467 


tBu 


CHOH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


468 


tBu 


C(Me)OH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 



5. A method of treating a mammal to prevent or alleviate the effect of Mustard by 
administering a pharmaceutical^ effective amount of a compound or pharmaceutical^ 
5 acceptable salt thereof represented by the formula: 
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said compound is selected from a compound code numbered 1 A thru 468A, with each 
compound having the specific selection of substituents Rb, Rq L h L 2> and L 3 shown 
in the row following the compound code number, as set out in the following Table 2 : 



Table 2 







L3 | 


L2 


T 1 

1 1 


K C 


1A 


tBu 


C(O) 


CH2 


CH2 




2A 


tBu 


CHOH 


CH2 


CH2 




3A 


tBu 


C(Me)OH 


CH2 


/"IT TO 1 

CH2 ] 


uuzivie 


4A 


tBu 


C(O) 


CH(Me) 


/^iT TO S 

CH2 




5A 


tBu 


CHOH 


CH(Me) 


CH2 




6A 


tBu 


C(Me)OH 


CH(Me) 


f\1 TO { 

CH2 j 


lAJZlVlc 


7A 


U5U 


rvr»\ 

MV.) i 




CH2 


C02H 


8A 


tBu 


CHOH 


CH2 


CH2 


C02H 


9A 


tBu 


C(Me)OH 


CH2 


CH2 1 


C02H 


10A 


tBu 


C(O) 


CH(Me) 


CH2 


C02H 


11A 


tBu 


CHOH 


CH(Me) 


CH2 


C02H 


12A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C02H 


13A 


tBu 


C(0) 


CH2 


CH2 


I - C(0)NH2 


14A 


tBu 


CHOH 


CH2 


CH2 


C(0)NH2 


15A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)NH2 


16A 


tBu 


C(O) 


CH(Me) 


CH2 


C(0)NH2 


17A 


tBu 


CHOH 


CH(Me) 


CH2 


C(0)NH2 


18A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)NH2 


19A 


tBu 


C(0) 


CH2 


CH2 


C(0)NMe2 


20A 


tBu 


CHOH 


CH2 


CH2 


C(0)NMe2 


21A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)NMe2 
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p22A 


tBu ■ 


C(O) 


CH(Me) 

% X 


CH2 


C(0)NMe2 


1 23A 


tBu 


CHOH 


CH(Me) 

\ X 


CH2 


C(0)NMe2 


24A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)NMe2 


f 25A 


tBu 


C(O) 


CH2 


CH2 


5-tetrazoWl 


26A 


tBu 


CHOH 


CH2 


CH2 


5-tetrazolvl 


27A 


tBu 


C(Me)OH 


CH2 


CH2 


5-tetrazolyl 


28A 


tBu 


C(0) 


CH(Me) 


CH2 


5-tetrazolvl 


29A 


tBu 


CHOH 


CH(Me) 


CH2 


5-tetrazolvl 
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CH2CH2CH2S(0)NH2 


444A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2CH2S(0)NH2 


445A 


tBu 


C(O) 


CH2 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 


446A 


tBu 


CHOH 


CH2 


CH2 


l,3,4-oxadiazolin-2-one-5-yl 


447A 


tBu 


C(Me)OH 


CH2 


CH2 


l,3,4-oxadiazolin-2-one-5-yl 


448A 


tBu 


C(O) 


CH(Me) 


CH2 


l,3,4-oxadiazolin-2-one-5-yl 


449A 


tBu 


CHOH 


CH(Me) 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 
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450A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


1 ,3,4-oxadiazolin-2-one-5-vl 


451A 


tBu 


C(0) 


CH2 

Xas* A ill 4 * 


CH2 


1 ,3 ,4-oxadiazoIin-2-thione-5- vl 


452A 


tBu 


CHOH 


CH2 


CH2 


l,3,4-oxadiazolin-2-thione-5-vl 


453A 


tBu 


CfMe)OH 

x^ y J ▼ *vy x-^ x JL 


CH2 


CH2 

X^JL JL+*t 


1 3.4-oxadiazolin-2-thione-5-v] 

-*■ ^ fc> ^ 1 Vy#V U\J1 IX/jV X AJ A *^ UA1V/11V T A 


454A 


tBu 


C(O) 


CHCMe) 


CH2 

X^JL <!«■ 


1 .3 .4-oxad]azolin-2-thione-5-vl 


455A 


tBu 


CHOH 


CHCMe^ 


CH2 


1 .3 .4-oxadiazolin-2-thionc-5-vl 


45 6 A 


tBu 


C(Me)OH 

x« * V a v / x*^ x «t 


CHlMe) 


CH2 

X^ JL 


13.4-oxadiazolin^2-thionc-5-vl 


457A 


tBu 




CH2 


CH2 


irnidazolidine-2 4-dione-5-vl 

J J J J * V* UAWX/l J V*AJi V ) ■ Xt* J V1J X** *^ T Jl 


458A 


tBu 


CHOH 


CH2 

JL JIJV 


CH2 

X»^ JL JL 


imidazolidine-2 4-dione-5-vl 


459A 


tBu 

LI— ' 14 


C(Me)OH 


CH2 


CH2 
vi jla* 


imidazolidiiie-2 4-dione-5-vl 


460A 


tBu 


CfO) 


CHfMe} 


CH2 


iTTiidazo]idine-2 4-dione-5-vl 


461 A 


tBu 


CHOH 


CHfMe, 


CH2 

x** 


imida7olidine-2 4-dione-5-vl 


462A 


tBu 

LA-/ Li 


QMe^OH 


CHfMe^ 


CH2 


imidazolidine-9 4-dione-S-vl 


463A 


tBu 


C(O) 


CH2 


CH2 


isoxazol-3-ol-5-vl 


464A 


tBu 


CHOH 


cm 


CH2 


isoxazol-3-o]-5-yl 


465A 


tBu 


C(Me)OH 


cm 


CH2 


isoxazol-3-ol-5-yl 


466A 


tBu 


C(O) 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


467A 


tBu 


CHOH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


468A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 



6. A method of treating a mammal to prevent or alleviate the effect of 
Mustard by administering a pharmaceutical^ effective amount of a compound or 
pharmaceutical^ acceptable salt thereof represented by the formula: 




where said compound is selected from a compound code numbered IB thru 162B, with 
each compound having the specific selection of substituents Rj$, Rc ^1 » ^2* m & L3 
shown in the row following the compound code number, as set out in the following 
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Table 3 : 

Table 3 





Rb 


L3 


L2 


Ll 


Re 


IB 


tBu 


C(O) 


CH2 


0 


-C(0)NH-CH 2 -C(0)OH 


2B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-CH 2 -C(0)OH 


3B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-CH 2 -C(0)OH 


4B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-CH 2 -C(0)OH 


5B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-CH 2 -C(0)OH 


6B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-CH 2 -C(0)OH 


7B 


tBu 


C(O) 


CH2 


0 


-C(O)NH-CH(Me)-C(0)0H 


8B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 


9B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 


10B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-CH(Me)-C(0)OH 


11B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-CH(Me)-C(0)OH 


12B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-CH(Me)-C(0)OH 


13B 


tBu 


C(O) 


CH2 


0 


-C(0)NH-CH(Et)-C(0)OH 


14B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-CH(Et)-C(0)OH 


15B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-CH(Et)-C(0)OH 


16B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-CH(Et)-C(0)OH 


17B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-CH(Et)-C(0)OH 


18B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-CH(Et)-C(0)OH 


19B 


tBu 


C(O) 


CH2 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


20B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


21B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


22B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


23B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


24B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


25B 


tBu 


C(O) 


CH2 


0 


-C(0)NH-CMe(Et)-C(0)OH 


26B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-CMe(Et)-C(0)OH 


27B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-CMe(Et)-C(0)OH 


28B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-CMe(Et)-C(0)OH 
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29B 


tBu 


CHOH 


CHfMe') 


0 


-C(0)NH-CMe(Et)-C(0)OH 


30R 


tBu 


CfMe)OH 


CHfMe) 


o 


-CfONH-CMefErt-CfOOH 


^1R 
j ijj 


tBu 


ceo, 


CH2 

V^l xz. 


o 


-CfONH-CHfF^-CCOOH 


^?R 

J /CD 


tRn 


CHOH 


CH2 

v x x/- 


o 


-QO^NH-CHrFVCfOiOH 


^R 


tRn 

LJJ u 


CCMejOH 

1^1 "At J\-/xx 


CH2 


o 


-CrONH-CHfFVCi'OiOH 


14R 


tRn 




CHfMei 


o 


-CCOiNH-CHCFVCCOjOH 


1SR 

JJD 


tRn 

LJJ U 


CHOH 


V J. l^JVXC/ 1 


o 


-CfOiNH-CHfFVCfOiOH 


J UJJ 


tRn 

LJJ u 




V — X X\i vxv> / 


o 


-CrOiNH-CHCFVCCOiOH 


37R 

J / XJ 


tRn 




CH2 


o 




3RR 

J OJJ 


tRn 


V^-XAVJAA 


TH2 

V--X XZ. 


o 

vJ 


-CrOiNH-CHi / CFciVC('0»OH 


1QR 


tRn 

LOU 


v^xvic^wax 


PH2 


o 


-CCOjNH-CHCCFqVCi'OiOH 


40R 

HUD 


tRn 

IJJ Li 




cwtvip i 


\J 


vj jxy x x v x xy \_» x v-«y\jy\jxx 


41R 

H I XJ 


tRn 

LxJU 


^XX WJTX 


rHnvip^ 

V^AT\lvi&y 


o 


-CCOiNH-CHfCF^VCCOjOH 


4?R 


tRn 

LJJ u 




V^X l^JVJt> J 


o 


-CfOiNH-CWCF^VCfO^OH 


43R 


tRn 




CH2 

V>A 1 L. 


o 


-CCOWH-CHCOHVCrO/OH 


44R 


tRn 

LJJ U 


CHOH 

V_»XAVJXA 


CH2 

V>X A*. 


o 


-CCOiNH-CHCOHVCCOjOH 

v>\ i V/ i /1'I11 V — ^1 vvl X J \rf^V/^V/l J 


4SR 


tRn 




PHO 

V_/Jlil 


o 


v-»y vyyi ix x v_-x l^vyx x j v^^vyyv/ix 


46R 


tRn 

LJJ U 




aa\1va v» ) 


o 

VJ 


-CCOiNH-CHrOHVCrOiOH 


47R 
t / jj 


tRn 

LJJ U 


CHOH 


V~*l XylVXv j 


o 

VJ 


^ JX ill V — 1 1^ V_/A 1 y v»^vyyv/ll 


4RR 

OlJ 


tRn 

LJJ Li 


PfMejOH 

W\1YAV X A 


V 'X A\XTXfc'y 


o 


-C^OjNH-CHfOHVCfOOH 


4QR 


tRn 

LJJ U 




TH2 

V_^X XXL 


o 


-rrOjNH-CHrcvcloDroDvlVCCOjOH 

v^yNjyx^ixx v ii^v YvivpiuL/ji y ^-^v«/yvxxx 


^OR 


tRn 

LJJ U 


PHOH 
v^xxv_/ja 


v^x u 


o 

VJ 


-CfOiNH-CHfcvcloDroDvlVCrOiOH 

\^\\ji±^ xx v^ii\vyvivL'i vL/ji y v^^vyvyii 


S1R 

J 1 XJ 


tRn 

LJJ U 


(YMpiOH 


CH2 

V^X XX- 


o 

VJ 


-Cf'OiNH-CHCcvcloDroDvlVCi'OOH 


S2R 


tRn 

LJJ U 




WX X\XYl\sl 


o 


"CrOiNH-CHCcvcloDroDvlVCCOjOH 


SIR 

J JXJ 


tRn 

UJU 


CHOH 




o 

VJ 


-Ci'OiNH-CHfcvcloijTonvlVCi'OjOH 


54B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-CH(cyc]opropyl)-C(0)OH 


55B 


tBu 


C(O) 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 


56B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 


57B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 


58B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-CH(Me)-C(0)OH 


59B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-CH(Me)-C(0)OH 
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60B 


tfiu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-CH(Me)-C(0)OH 


61B 


tBu 


C(0) 


CH2 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


62B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-C(Me) 2 -C(0)OH 

^ ~ X f X r 


63B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-C(Me) 2 -C(0)OH 

* * X X 90 X X 


64B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-C(Me) 2 -C(0)OH 

x r X X X X 


65B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-C(Me) 2 -C(0)OH 

^* * X X * X f 


66B 


tBu 


C(Me)OH 

X r 


CH(Me) 

X X 


0 


-C(0)NH-C(Me) 2 -C(0)OH 

XX X X •* X X 


67B 


tBu 


C(O) 

X X 


CH2 


O 


-C(0)NH-CF(Me)-C(0)OH 

x / X X X x 


68B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-CF(Me)-C(0)OH 

XX X X X x 


69B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-CF(Me)-C(0)OH 

x y X 4 X x 


70B 


tBu 


C(O) 

\ X 


CH(Me) 

X> X 


0 


-C(0)NH-CF(Me)-C(0)OH 


71B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-CF(Me)-C(0)OH 

X / V X V x 


72B' 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-CF(Me)-C(0)OH 


73B 


tBu 


C(O) 


CH2 


0 


-C(0)NH-C(Me)(CF 3 )-C(0)OH 


74B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-C(Me)(CF 3 )-C(0)OH 


75B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-C(Me)(CF 3 )-C(0)OH 


76B 


tBu 


C(0) 

X X 


CH(Me) 


0 


-C(O)NH-C(Me)(CF 3 )-C(0)0H 

XX x /X «/x X X 


77B 


tBu 


CHOH 


CH(Me) 

\ X 


O 


-C(0)NH-C(Me)(CF 3 )-C(0)OH 


78B 


tBu 


C(Me)OH 


CH(Me) 


O 


-C(0)NH-C(Me)(CF 3 )-C(0)OH 

XX X /v ^x x x 


79B 


tBu 


C(O) 

X X 


CH2 


0 


-C(0)NH-C(Me)(OH)-C(0)OH 

XX X XX XXX 


80B 


tBu 


CHOH 


CH2 


0 


-C(O)NH-C(Me)(0H)-C(0)0H 


81B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-C(Me)(OH)-C(0)OH 


82B 


tBu 


C(0) 


CH(Me) 


o 


-C(0)NH-C(Me)(OH)-C(0)OH 


83B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-C(Me)(OH)-C(0)OH 


84B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-C(Me)(OH)-C(0)OH 


85B 


tBu 


C(O) 


CH2 


o 


-C(0)NH- 

x x 

C(Me)(cyclopropyl)C02H 


86B 


tBu 


CHOH 


CH2 


0 


-C(0)NH- 

C(Me)(cyclopropyl)C02H 


87B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH~ 

C(Me)(cyclopropyl)C02H 



< 
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O0\D 


tRn 

IJL> U 






o 


-CfO^NH- 

CiMeVcvcloproDvnCOoH 


OOP 


tRn 

IJL> U 


CHOH 




o 


-CfOWH- 

CCMeVcvclooroDvDCOoH 


QOR 
y\JD 


tRn 

LOU 






o 


-CfOWH- 

^ V-^ yji i jl Jl 

C(Me¥cvcloproDYl)COoH 


Q1R 
y id 


tRn 
1X1 u 


cro^ 


CH2 


o 


-C(0)NMe-CH5-C(0)OH 


Q9R 
y jld 


tRn 

LXJ U 


CHOH 


CH2 


o 


-C(0)>3Me-CH9-C(0)OH 


Q3R 
yDD 


tRn 


CYMe^OH 


CH2 


o 


-C(0)NMe-CH 2 -C(0)OH 




tRn 

IXJ u 


ceo"* 


CVL(Me) 


o 


-CCO)NMe-CH9-C(0)OH 


95B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NMe-CH 2 -C(0)OH 


96B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-CH 2 -C(0)OH 


97B 


tBu 


C(O) 


CH2 


0 


-C(0)NMe-CH(Me)-C(0)OH 


98B 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-CH(Me)-C(0)OH 


99B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NMe-CH(Me)-C(0)OH 


100B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NMe-CH(Me)-C(0)OH 


iniR 

1U1D 


tRn 


CHOH 


CHCMe) 

V^JL X\iVl.\fJ 


o 


-Cf0)NMe-CH(MeVC(O)0H 


1fi9R 


LJUU 




\-*X X\XYX \S J 


o 

vy 


-CfO , )NMe-CHfMe)-C(0)OH 


x\JDD 


tRll 

u_> u 




CH2 

\^>X 1Z. 


o 


-CfOWMe-CHffO-CfO^OH 

• 




tRn 

LO Li 


CHOH 


CH2 

\_/-l X£* 


o 


-CfO)NMe-CH(F)-C(0)OH 




ID U 


CfMp^OH 


CH2 


o 


-CfO > )NMe-CH('F)-C(0 > )OH 


i nfiR 


tRii 


CfOi 


CHiMe^ 

\^X X\lYX\sJ 


o 


-CfO)NMe-CH(FyC(0)OH 




tRii 


CHOH 

\^tL ivy jl l 


\-tA A\±VXK'J 


o 


-C(0)NMe-CH(F)-C(0)OH 


1 0RR 


tRn 

IXJ u 


Ci Me'.OH 


CHCMe^ 


o 


-C(0)NMe-CH(FVC(O)OH 




tRn 




CH2 


o 


-C(O)NMe-CH(CF0-C(0)OH 


hob 


tBu 


CHOH 


cm 


0 


-C(0)NMe-CH(CF 3 )-C(0)OH 


111B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NMe-CH(CF 3 )-C(0)OH 


112B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NMe-CH(CF 3 )-C(0)OH 


113B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NMe-CH(CF 3 )-C(0)OH 


114B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-CH(CF 3 )-C(0)OH 


115B 


tBu 


C(O) 


CH2 


0 


-C(0)NMe-CH(OH)-C(0)OH 
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116B 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-CH(OH)-C(0)OH 


117B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NMe-CH(OH)-C(0)OH 


118B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NMe-CH(OH)-C(0)OH 


119B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NMe-CH(OH)-C(0)OH 


120B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-CH(OH)-C(0)OH 


121B 


tBu 


C(0) 


CH2 


0 


-C(0)NMe-CH(cvcloDrooYl)- 
C(0)OH 


122B 


tBu 


CHOH 


CH2 


0 


-C(O)NMe-CH(cvcl0DroDvlV 
C(0)OH 


123B 


tBu 


C(Me)OH 


CH2 


o 


- C( O )NMe-CHf c vcl ODroDvl )- 
C(0)OH 


124B 


tBu 


C(O) 


CH(Me) 


o 


-C(0)NMe-CHfcvcloDroDvlV 
C(0)OH 


125B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NMe-CH(c vcl opropvlV 
C(0)OH 


126B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-CH(cyclopropy])- 
C(0)OH 


127B 


tBu 


C(O) 


CH2 


0 


-C(0)NMe-C(Me) 2 -C(0)OH 


128B 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-C(Me) 2 -C(0)OH 


129B 


tBu 


C(Me)OH 


CH2 


o 


-C(0)NMe-C(Me) 2 -C(0)OH 


130B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NMe-C(Me) 2 -C(0)OH 


131B 


tBu 


CHOH 


CH(Me) 


o 


-C(0)NMe-C(Me) 2 -C(0)OH 


132B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-C(Me) 2 -C(0)OH 


133B 


tBu 


C(O) 


CH2 


0 


-C(0)NMe-CF(Me)-C(0)OH 


134B 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-CF(Me)-C(0)OH 


135B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NMe-CF(Me)-C(0)OH 


136B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NMe-CF(Me)-C(0)OH 


137B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NMe-CF(Me)-C(0)OH 


138B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-CF(Me)-C(0)OH 


139B 


tBu 


C(O) 


CH2 


0 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 


MOB 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 
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141B 


tBu 


C(Me)OH 


CH2 


0 


1 -C(0)NMe-C(Me')(CFiyC(0')OH 


142B 


tBu 


C(0) 


CH(Me) 


0 


-C(O)NMe-C(MeVCF0-C(O)OH 


143B 


tBu 


CHOH 


CH(Me) 


O 


f -QO^NMe-CflVIeVCFO-CfO^OH 


144B 


tBu 


C(Me)OH 


CH(Me) 


0 


-CfOWMe-CfMe^CFiVCfOlOH 


145B 


tBu 


C(O) 


CH2 


O 


I -CfOWMe-CfMeVOHVCfO^OH 


146B 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-C(Me)(OH)-C(0)OH 


147B 


tBu 


C(Me)OH 


CH2 


o 


-CfOWMe-CfMeVOHVCfCfiOH 


148B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NMe-C(Me)(OH)-C(0)OH 


149B 


tBu 


CHOH 


CHCMe) 

^—'.A- ±\JTX\fj 


o 


1 -CfOWMp-CfTVfpVOlTurYn^nH 


150B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-C(Me)(OH)-C(0)OH 


151B 


tBu 


cco^ 


CH9 




-^vu/iNivie-^Mexcyciopropyi y 
C(0)OH 


152B 


tBu 


CHOH 






-^^w^iNivie-^^jYie^cyciopropyij- 
C(0)OH 


153B 


tBu 


W^IYJLG J\SX X 






-v^w/iNivie-^Me^cyciopropyj 
C(0)OH 


154B 


tBu 


C(0> 1 




o 


-v^^wjiNivie-^^ivie^cyciopropyj 

v-^vy j \Jxx 


155B 


tBu 


CHOH 


CHfMe , l 


O ! 


CfO^OH 


156B 


tBu 


C(Me)OH 


CHfMe") 


O 


-CY OINMp-P/'Mp Vr vrl nnmnvl V 
\^vy^iNivic-\^ivjc^t.yL.j upi upyi 

CfO)OH 


157B 


tBu 


C(O) 


CH2 


0 


-C(0)-N(Me)-5-tetrazolyl 


158B 


tBu 


CHOH 


CH2 


0 


-C(0)-N(Me)-5-tetrazolyl 


159B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)-N(Me)-5-tetrazolyl 


160B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)-N(Me)-5-tetrazolyl 


161B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)-N(Me)-5-tetrazolyl 


162B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)-N(Me)-5-tetrazolyl 



7. A method of treating a mammal to prevent or alleviate the effect of Mustard by 
administering a pharmaceutical^ effective amount of a compound or pharmaceutical^ 
acceptable salt thereof represented by the formula: 
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where said compound is selected from a compound code numbered 1C thru 162C, 
with each compound having the specific selection of substituents Rg, Rc» Li, L2, and L3 
shown in the row following the compound code number, as set out in the following 
5 Table 4 : 

Table 4 





Rb 


L3 


L2 


Ll 


Rc 


1C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NH-CH 2 -C(0)OH 


2C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-CH 2 -C(0)OH 


3C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NH-CH 2 -C(0)OH 


4C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NH-CH 2 -C(0)OH 


5C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-CH 2 -C(0)OH 


6C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NH-CH 2 -C(0)OH 


7C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


8C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


9C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


10c 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


11c 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


12c 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


13C 


tBu 


C(O) 


CH2 


CH2 

* 


-C(0)NH-CH(Et)-C(0)OH 


14C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-CH(Et)-C(0)OH 


15C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NH-CH(Et)-C(0)OH 


16C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NH-CH(Et)-C(0)OH 


17C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-CH(Et)-C(0)OH 


18C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NH-CH(Et)-C(0)OH 


19C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NH-C(Me) 2 -C(0)OH 


20C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-C(Me) 2 -C(0)OH 
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21C 
22C 
23C 



24C 
25C 



26C 



27C 



28C 
29C 
30C 



tBu 



tBu 



tBu 



tBu 
1b~u 



tBu 



tBu 



tBu 



tBu 
HIT 



C(Me)OH 



C(O) 



CHOH 



C(Me)OH 



C(O) 



CHOH 



C(Me)OH 



C(0) 



CH2 



CH2 



CH(Me) 



CH(Me) 



CH(Me) 



CH2 



CH2 



CH2 



CHOH 
C(Me)OH 



CH(Me) 



CH(Me) 
CH(Me) 



CH2 



-C(0)NH-C(Me) 2 -C(0)OH 



-C(0)NH-C(Me) 2 -C(0)OH 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 
CH2 



-C(0)NH-C(Me) 2 -C(0)OH 



-C(0)NH-C(Me)2-C(0)OH 



-C(0)NH-CMe(Et)-C(0)OH 



-C(0)NH-CMe(Et)-C(0)OH 



-C(0)NH-CMe(Et)-C(0)OH 



-C(0)NH-CMe(Et)-C(0)OH 



-C(0)NH-CMe(Et)-C(0)OH 
-C(0)NH-CMe(Et)-C(0)OH 



31C 



32C 



33C 



34C 



35C 



36C 
37C 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



C(O) 



CH2 



CH2 



-C(0)NH-CH(F)-C(0)OH 



CHOH 



CH2 



CH2 



-C(0)NH-CH(F)-C(0)OH 



C(Me)OH 



CH2 



CH2 



-C(0)NH-CH(F)-C(0)OH 



C(0) 



CH(Me) 



CHOH 



CH(Me) 



C(Me)OH 



CH(Me) 



C(O) 



CH2 



CH2 



-C(0)NH-CH(F)-C(0)OH 



CH2 



-C(0)NH-CH(F)-C(0)OH 



CH2 



-C(0)NH-CH(F)-C(0)OH 



CH2 



-C(0)NH-CH(CF 3 )-C(0)OH 



38C 



39C 



40C 



41C 



tBu 



tBu 



tBu 



tBu 



CHOH 



CH2 



CH2 



-C(0)NH-CH(CF 3 )-C(0)OH 



C(Me)OH 



C(O) 



CH2 



CH2 



-C(0)NH-CH(CF 3 )-C(0)OH 



CH(Me) 



CH2 



-C(0)NH-CH(CF 3 )-C(0)OH 



CHOH 



CH(Me) 



CH2 



-C(0)NH-CH(CF 3 )-C(0)OH 



42C 



tBu 



C(Me)OH 



CH(Me) 



CH2 



-C(0)NH-CH(CF 3 )-C(0)OH 



43C 

44C 

45C" 

46C 

47C 

48C 

49C 

"SOC 



51C 



tBu 



tBu 



tBu 



tBu 



tBu 
dJu 



tBu 
tBu 



tBu 



C(O) 



CH2 



CH2 



-C(0)NH-CH(OH)-C(0)OH 



CHOH 



CH2 



CH2 



-C(0)NH-CH(OH)-C(0)OH 



C(Me)OH 



CH2 



CH2 



-C(0)NH-CH(OH)-C(0)OH 



C(O) 



CH(Me) 



CH2 



-C(0)NH-CH(OH)-C(0)OH 



CHOH 



CH(Me) 



CH2 



-C(0)NH-CH(OH)-C(0)OH 



C(Me)OH 



CH(Me) 



CH2 



-C(0)NH-CH(OH)-C(0)OH 



C(O) 



CH2 



CH2 



-C(0)NH-CH(cyclopropyl)-C(0)OH 



CHOH 



C(Me)OH 



CH2 



CH2 



-C(0)NH-CH(cyclopropyl)-C(0)OH 



CH2 



CH2 



-C(0)NH-CH(cyclopropyl)-C(0)OH 
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52C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NH-CH(cvc]opropyl)-C(0)OH 


53C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-CH(cvc]opropvl)-C(0)OH 


54C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NH-CH(cvc]oDroDYl)-CfO)OH 


55C 


tBu 


C(O) 


CH2 

A A^ 


CH2 


-C(0)NH-CHfMeVCfO)OH 


56C 


tBu 


CHOH 


CH2 

^ a a^ 


CH2 


-CfONH-CHdVleVCfOOH 


57C 


tBu 


C(Me)OH 


CH2 


CH2 

■ 


-CCOWH-CHfMeVCCO^OH 


58C 


tBu 


C(O) 


CH(Me) 

A A I * » A w^ # 


CH2 

A AA* 


-CfOWH-CHfMeVCfO^OH 


59C 


tBu 


CHOH 


CH(Me) 

A A. \ A ' A # 


CH2 


-CfONH-CHfMeVCfO^OH 


60C 


tBu 


C(Me)OH 


CHfMe) 


CH2 

V^A A** 


-CCONH-CHCMeVCCO^OH 


61C 


tBu 


C(O) 


CH2 

^ ■* a aaw 


CH2 


-CfOlNH-CCMe^-CfO^OH 


62C 


tBu 


CHOH 

V*' A A A A 


CH2 

^✓a * 


CH2 

V^A AA* 


-CfO^NH-CCMe^-CrO^OH 


63C 


tBu 


C(Me)OH 


CH2 

X*** A A AW 


CH2 

N^A ■*- 


-CfONH-CCMe^-CCO^OH 


64C 


tBu 


C(O) 


CHfMe) 


CH2 

V**l A*i 


-CfO'lNH-CfMeVCfO'iOH 


65C 


tBu 


CHOH 


CH(Me) 


CH2 

JL J- Aw 


-CCO^NH-CfMe^-CfO^OH 


66C 


tBu 


C(Me)OH 


CHfMe) 


CH2 


-CfO^NH-CfMe^-CCO^OH 


67C 


tBu 


C(O) 


CH2 


CH2 


-CfOWH-CFfMeVCfO^OH 


68C 


tBu 


CHOH 


CH2 

' A A Aw 


CH2 

A- Ate 


-CfO)NH-CF(TVIeVCfO^OH 

v\v/l ill >w^i yiTl\^ / vl \/ yv/ll 


69C 


tBu 


C(Me)OH 


CH2 


CH2 

^^A J ■ » 


-CfOWH-CFCMe^-CCO^OH 


70C 


tBu 


C(O) 


CH(Me) 


CH2 

VA -A- Aw 


-CCOWH-CFCMeVCfO^OH 


71C 


tBu 


CHOH 


CH(Me) 


CH2 


-CfO^NH-CF^MeVCfO^OH 


72C 


tBu 


C(Me)OH 


CH(Me) 


CH2 

^ ^ A A Aw 


-CCOWH-CFfMeVCfO'lOH 

yi ill v_^x yi'lvy \/^V/yvll 


73C 


tBu 


C(O) 


CH2 


CH2 

^-*A A- Aw 


-CfO^NH-CrMeVCFiVCCO^OH 


74C 


tBu 


CHOH 


CH2 


CH2 


-CfONH-CfMe^CF^-CfO^OH 


75C 


tBu 


C(Me)OH 


CH2 


CH2 


-CfOWH-CfMeVCF^VCfO^OH 


76C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(O^NH-CCMe¥CF^VCrO^OH 


77C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-C(Me)(CF 3 )-C(0)OH 


78C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NH-C(Me)(CF 3 )-C(0)OH 


79C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NH-C(Me)(0H)-C(0)0H 


80C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-C(Me)(0H)-C(0)0H 


81C 


tBu 


C(Me)OH 


cm 


CH2 


-C(0)NH-C(Me)(OH)-C(0)OH 


82C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NH-C(Me)(OH)-C(0)OH 
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tBu 


CHOH 




CH2 




84C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NH-C(Me)(OH)-C(0)OH 


RSP 


UD U 






PH9 


C(Me)(cyclopropyl)C02H 


R^P 


IJOU 




PUO 


PTJO 


C(Me)(cyclopropyl)C02H 




tTlit 
I0U 




Criz 


t^riZ 


C(Me)(cyd opropyl)C02H 


R8P 


LDU 


P^P^ 




v_riz 


L^^iviexcycjopropyi ji^L^ri 


8QP 


ID U 


PROW 




PTJ9 


^v.^vieyv.cycjopropyi jl^\-/2^ 


OOP 




v^^ivic j\jn 




PT49 


PfMi» Vr«\7r»l nrvrrvrwl \PO^"W 

x^ivic^cyi^iupi upyi )\^\J^n 


QIC 


X.XJ U 


Pro"* 


PH9 


PW9 




92C 




PHOH 


PH9 


PH9 


-p^nwMp-PHo-p^n^nw 




rRn 




PT-T? 


PH9 


-pfOYNTMp-PH^-pfninw 






pro"! 




PH9 


-PfOWMe-PHo-PfO^OH 


95C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NMe-CH 2 -C(0)OH 


96C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-CH 2 -C(0)OH 


97C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NMe-CH(Me)-C(0)OH 


98C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-CH(Me)-C(0)OH 


99C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NMe-CH(Me)-C(0)OH 


100C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NMe-CH(Me)-C(0)OH 


101C 


tRn 






V, I 1 z. 


/I ^ 1VJ C V_,-0\ 1 VIC J J\J 11 


102C 


tBu 


C(Me)OH 


CHfMe) 


CH2 


-C(0)NMe-CH(MeVC(0)OH 


103C 


tBu 


C(O) 


CH2 


cm 


-C(0)NMe-CH(F)-C(0)OH 


KMC 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-CH(F)-C(0)OH 


105C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NMe-CH(F)-C(0)OH 


106C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NMe-CH(F)-C(0)OH 


107C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NMe-CH(F)-C(0)OH 



WO 2004/063345 PCT/US2004/000005 



-301- 



108C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-CH(F)-C(0)OH 


109C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NMe-CH(CF 3 )-C(0)OH 


hoc 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-CH(CF 3 )-C(0)OH 


111C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NMe-CH(CF 3 )-C(0)OH 


112C 


tBu 


C(0) 


CH(Me) 


CH2 


-C(0)NMe-CH(CF 3 )-C(0)OH 


113C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NMe-CH(CF 3 )-C(0)OH 


114C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-CH(CF 3 )-C(0)OH 


115C 


tBu 


C(0) 


cm 


CH2 


-C(0)NMe-CH(OH)-C(0)OH 


116C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-CH(OH)-C(0)OH 


117C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NMe-CH(OH)-C(0)OH 


118C 


tBu 


C(0) 


CH(Me) 


CH2 


-C(0)NMe-CH(OH)-C(0)OH 


119C 

X X ✓ V/ 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NMe-CH(OH)-C(0)OH 


120C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-CH(OH)-C(0)OH 


121C 


tBu 


C(0) 


CH2 


CH2 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


122C 


tBu 

LXJ U 


CHOH 


CH2 


CH2 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


123C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


124C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


125C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


126C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


127C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NMe-C(Me) 2 -C(0)OH 


128C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-C(Me) 2 -C(0)OH 


129C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NMe-C(Me) 2 -C(0)OH 


130C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NMe-C(Me) 2 -C(0)OH 


131C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NMe-C(Me) 2 -C(0)OH 


132C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-C(Me)2-C(0)OH 
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133C 


tBu 


C(0) 

\ X 


CH2 


CH2 


-C(0)NMe-CF(Me)-C(0)OH 


134C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-CF(Me)-C(0)OH 


135C 


tBu 


C(Me)OH 

X / 


CH2 


CH2 


-C(0)NMe-CF(Me)-C(0)OH 

x X X X X w 


136C 


tBu 


C(0) 


CH(Me) 


CH2 


-C(0)NMe-CF(Me)-C(0)OH 

> X X / X ' 


137C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NMe-CF(Me)-C(0)OH 

* X X X X X 


138C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-CF(Me)-C(0)OH 

X / x X X X 


139C 


tBu 


C(0) 


CH2 


CH2 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 

XX XXX %/ X X X 


HOC 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 

» x X X X «y X X X 


141C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 


142C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 

XX X X X ~* X x X 


143C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 


144C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 


145C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NMe-C(Me)(OH)-C(0)OH 


146C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-C(Me)(OH)-C(0)OH 


147C 


tBu 

*■ J-X %A 


C(Me)OH 


CH2 


CH2 


-C(0)NMe-C(Me)(OH)-C(0)OH 


148C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NMe-C(Me)(OH)-C(0)OH 


149C 


tBu 


CHOH 


CH(Me) 


CH2 


-CfO)NMe-C(Me)(OH)-C(0)OH 


150C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-C(Me)(OH)-C(0)OH 


151C 

X *J x. 


tBu 




CH2 

^ — * X X.im 


CH2 


-C(O^NMe-C(MeXcvcloprooylV 

X^X> \ X..X I A X T *V X^ \ XXV / \ X^ T Vi VK/* 1 y 

C(0)OH 


152C 


tBu 

\,x-r 14 


CHOH 

» — -X l VI 4 


CH2 


CH2 

V-'Jl 4.** 


-CfWNMe-CfMeVcvcloDroDvlV 
C(0)OH 


153C 


tBti 


C(Me)OH 


CH2 


CH2 


-CfO)NMe-C(Me)fcvcloproDvl')- 

NX I Xj^X J A. X A ▼ J. V Xm ' \ a t *XV # \ X^X T XX kX A XX |X 7 * / 

C(0)OH 


154C 


tBn 


ceo) 


CHCMe) 


CH2 


-CfO~)NMe-CfMe)CcvcIopropvD- 

Xi^ 1 X^X 7 ' ^ "A W X« x \ a XX / \ X»^ T X** 4 XX H'-* XX ' T * / 

C(0)OH 

\ x 


155C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NMe-C(Me)(cycIopropyl)- 
C(0)OH 


156C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-C(Me)(cyclopropyl)- 
C(0)OH 


157C 


tBu 


C(O) 


CH2 


CH2 


-C(0)-N(Me)-5-tetrazolyl 
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158C 


tBu 


CHOH 


CH2 


CH2 


-C(0)-N(Me)-5-tetrazolyl 


159C 


tBu 


C(Me)OH 


cm 


CH2 


-C(0)-N(Me)-5-tetrazoly] 


160C 


tBu 


C(0) 


CH(Me) 


CH2 


-C(0)-N(Me)-5-tetrazolyl 


161C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)-N(Me)-5-tetrazolyl 


162C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)-N(Me)-5-tetrazoly] 



8. A method of treating a mammal to prevent or alleviate the effect of 
Mustard by administering a pharmaceutical^ effective amount of any one of compounds 
AA thru CY or a pharmaceutical^ acceptable salt, solvate, or prodrug derivative thereof: 
AA) 



AE) 




AP) 
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9. . A method of treating a mammal to prevent or alleviate the effect of Mustard 
by administering a pharmaceutical^ effective amount of any one of compounds C-1 to C- 
55 or a pharmaceutical^ acceptable salt, solvate, or prodrug derivative thereof: 
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C-12) 





WO 2004/063345 



PCT/US2004/000005 



-317- 

C-18) 



C-19) 




O 

C-20) 
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10. A method of treating a mammal to prevent or alleviate the effect of Mustard 
by administering a pharmaceutical^ effective amount of any one of compounds (TBU-1) 
to (TBU-86) or a pharmaceutical^ acceptable salt, solvate, or prodrug derivative thereof: 



TBU-1) 
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(5-tetrazolyl) 



10 



WO 2004/063345 



PCT/US2004/000005 



-333- 



TBU-44) 



5 




5 



WO 2004/063345 



PCT/US2004/000005 



-334- 

TBU-48) 




5 TBU-50) 




7 



WO 2004/063345 



PCT/US2004/000005 



-335- 



TBU-52) 



5 




TBU-54) 



WO 2004/063345 



PCT/US2004/000005 



-336- 



TBU-55) 




WO 2004/063345 



PCT/US2004/000005 



-337- 



TBU-59) 




5 TBU-61) 




WO 2004/063345 



PCT/US2004/000005 



-338- 



TBU-63) 




TBU-67) 



WO 2004/063345 



PCT/US2004/000005 



-339- 




TBU-70) 



WO 2004/063345 PCT/US2004/000005 

-340- 



TBU-71) 




> 



TBU-75) 



WO 2004/063345 



PCT/US2004/000005 



-341- 




TBU-76) 




(5-tetrazolyl) 



TBU-77) 




TBU-78) 



WO 2004/063345 PCT/US2004/000005 

-342- 



TBU-79) 




TBU-83) 



WO 2004/063345 PCT/US2004/000005 



-343- 



5 




WO 2004/063345 



PCT/US2004/000005 



-344- 

11. A method of treating a mammal to prevent or alleviate the effect of Mustard 
by administering a pharmaceutically effective amount of any one of compounds 
represented by the formula: 
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12. A method of treating a mammal to prevent or alleviate the effect of Mustard 
by administering a pharmaceutically effective amount of any one of compounds 
represented by the formula: 




13. A method of treating a mammal to prevent or alleviate the effect of Mustard 
by administering a pharmaceutically effective amount of any one of compounds 
represented by the formula:: 
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14. A method of treating a mammal to prevent or alleviate the effect of 
Mustard by administering a pharmaceutically effective amount of a pharmaceutical 
formulation comprising a compound of claim 1 to 13 together with a pharmaceutically 
acceptable carrier or diluent therefor. 

10 

15. A method of treating a mammal to prevent or alleviate the effect of Mustard 
by administering a compound of claim 1 to 13 in an amount of from about 0.0001 
mg/kg/day to about 50 mg/kg/day of body weight of an active compound of this 
invention. 

15 

16. Use of the compound of claims 1 to 13 for the manufacture of a medicament 
for preventing or alleviating the effect of fMustard. 

20 
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